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؀᨜ऱ௧ࣥࡾ 
 

ഋ଄፵1ǵᗬܴน2 

ʳ
 

௧ࣥࡾএ੡྇᎘ࡱᆏࢤൎଅ֗Ꮘଅ؎௡࿛ࢬ൅ࠐհᑪଅ୭ΔঅᎽऎ௧ࡺ

Օ༏چࣥࡾᗨ௿՛հ௧૿ءΔ؀᨜଺ޣ٤Ζᙟထषᄎᆖᛎၲ࿇Ꮑڜತขհࡎسا

᠏೚ᛍ௧ՠᄐ೴ΕଅԺ࿇ሽ๻ਜ࿛ڍጟࠡشהຜΔาᅷ֏հ௧ࣥࡾᣄאሒ߻ଅࡳ

ઓ࿛հ߀߻ய࣠Δ࣍ط׊௧چࡾ൅መ৫ၲ࿇Ε௧ࡾᣤૹॿ፱֗٤෺௛ଢᄊ֏࿛ய

ᚨΔ௧چࣥࡾՕ༏᠏شኙ௧ࡾඕტسኪߓհᐙ᥼ؘᏁאף෡Ե൶ಘΖ२ࠐڣΔ؀

᨜௧ࡾመ৫ૹီ௧໲Ε௣ंჇ࿛Գՠ௧ࡾऱ৬๻Δլႛທٲګᙠ௧چࡾរᏺڍΔ

ଆઓ֗ཆቺ࿛۞ྥขढᅸࠩ࿏᧯ՒֵዌທढΔ֘ش܂Ժທګཆቺଆཋ൓ޓ೏Εޓ

᎛Δ௧ࡾ൅ᛩቼ঴ᔆ֘ۖޓ੡༞֏Ζᝩ܍መၦ৬ທ௧ࡾՒֵዌທढΔᕣױ౨אႚ

อऱഔઓΕࡳઓ֗ທֱࣥڤΔ৬سمढڍᑌࢤ೏հ۞ྥ௧ࡾΔٵழ༼೏௧ࣥࡾ൅

ᐈ༏ΕᖫጟิګΔ֗א௧ࣥࡾհᖫগՕ՛֗ࣥ։യ৫࿛Δةᥛ௧ࣥࡾհ߀߻ய࣠Ζ

௅ᖕ௧່ࣥࡾᄅᛀࡳ堚਷࿨࣠Δࣥ೭ࣥٺݝ೴ጥ෻๠ᗨᄕᙄ෻چٺ௧ࣥࡾհ༚៱

ທࣥૠ྽Ζچٺ࣍طរ௧ࡾঅࣥڜऱټጠΔՕ࢏ڍᥛֲएழཚृټࡎࢬΔᙟထष

ᄎ֗چ෻යٙ᧢ᔢΔ௧פࣥࡾ౨ࢨ๺ᄎࢬڶ᧢֏Δ௧ࣥࡾऱᔞᒔټጠᏁאףᛀಘ

ଥإΔٵழ੡ൎ֏௧ࣥࡾհጥ෻ࢬᏁΔᜯ௧150ࡾֆ֡ᒤ໮փհࠡה໢ٍۯᏁ৬م

ઌᣂຏ໴ᜤᢀֱڤΔၞٵ٥۩௧ࣥࡾհጥ෻ፂᥨՠ܂Ζᙟထ௛ଢ᧢ᔢٺጟᄕጤ௛

ଢයٙՀΔ؀ࠐآ᨜௧ࣥࡾऱؘ૞ࢤႨֲؘ墿ᏺףΔ௧ش᠏چࣥࡾᏁ೚ᣤ௑ૻࠫΖ

ףઓய࣠ΔᏁ૞ԫ੄ለ९ऱழၴΖվ৵ΔೈԱ߻ଅ߻ൕ৬ທࠩ౨࿇ཀࣥࡾ௧࣍ط

ൎ௧ࡾհ௧໲࿛ՠ࿓ዌທढ৬๻հ؆Δڶᣂ௧ࣥࡾ൅༏հᒔঅΔ௧ࣥࡾᖫጟհཬ

்Εᖫጟ಻ᆜ֗ᐿߛጥ෻࿛ݾ๬ᄕᏁףൎઔߒΔאൎ֏௧ࣥࡾհפ߀߻౨Ζ 

 

؀᨜Ε௧ࣥࡾΕᆖᛜጥ෻ 

 

1    ልࡡᄎࣥᄐᇢ᧭ิࣥߛࢬઔߒ୉  ຏಛृ܂ 
2 

 ልࡡᄎࣥᄐᇢ᧭ࢬપܗش෻ 

   ຏಛܿچΚ100-66 ؑק؀խإ೴ত௧ሁ53ᇆ 
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؀᨜ء୾؄૿ᛩ௧Δ௧ࡾᒵ९৫٥પ 1,250 ֆߺΔࠡࠉ௽ױࢤᄗ։੡۫ຝ௧

։ؒ૿ࣥࡾհ௧ࡾΔࠡխ۫ຝ௧ࡾΕতຝੱᅔ᛻௧ࡾΕࣟຝឰᐋ௧ࡾຝ௧קΕࡾ

ᗨ່ᐖΰຫࣔᆠΔ2006αΖ௧ࣥࡾএൕփຬٻ௧ࡾᦡᒵ๠৬ທհ௿९ীࣥ൅Δԫ౳

ץঞࣥࡾໂࣥ֗ድᄐࣥ࿛Δᐖᆠऱ௧߻Εᑪ୭ַࣥ߻ଅࣥΕଆઓ߻ࡾ೴։੡௧ױ

ਔ௧چࡾ೴հౙ߻چଅࣥΔ֗אᛍ௧ՠᄐ೴߻ଅጸ൅࿛ࣥ։ΰຫತᔕΔ2008αΖء

Εଅནࣥ֗ድᄐࣥ࿛ַࣥ߻ໂࣥΕଆઓ߻ଅࣥΕᑪ୭߻ਔץঞࣥࡾ૪հ௧ࢬ֮ 5

ጟΰ। 1αΖ 

ڜ๵ঞωΔ೚੡অࣥڜรԼᇆψ؀᨜অחࢌቇؒࢌएழཚऱ؀᨜᜔ᅮֲڣ1901

ࣥਐࡳᒳࣥ֗ࡳມঅᥨ࠷ᒬጥ෻հࠉᖕΔ۟ ڶࣥڜૠᒳԵঅ᜔ڣ1944 484๠Δ૿

ᗨ 374,944ֆຸΖ؀᨜٠༚৵Δഏاਙࢭࢌ൷ֲएழཚࢬᒳ٨ऱঅࣥڜΔ೚ᔞᅝᓳ

ᖞΔࠉ٦ᅃཤࣥऄ֗অࣥڜઌᣂ๵ࡳຬᥛᏺܔΔ۟ ᗨ૿ࣥڜழΔ٤ഏऱঅڣ1987

ሒ 411,858ֆ Δຸ2009ࢍڣழޓᏺף੡ 468,438ֆ ΰຸ੡؀᨜٤୾ཤࣥ૿ᗨ 1,757,290

ֆຸհ 26.66иΔഏ૿ࣥڶᗨ׭ 1,538,595ֆຸΔֆ૿ࣥڶߏᗨ 218,695ֆຸαΔࠡ

խ௧ࡾঅ૿ࣥڜᗨ᜔ૠႛ੡ 15,067.3ֆຸΰ। 1αΔႛ੡অ૿ࣥڜᗨհ 3.22иΔ؀

᨜௧ࣥࡾऱ૿ᗨլႛᄕ֟Δ׊։܉ᄕ੡ሿᅷΖ 

መװ௧ࡾঅڇࣥڜᨠ࢚֗܂ऄՂΔլႛֵࣥࠩ࠹ᣤᆃٚ۶ٕආشܓΔ௧ࣥࡾ

ऱֲ墿༼೏ΔԳޣ೴ᨠ٠ሏᖈᏁچࡾΖᙟထ௧ࡳᣤ௑ऱૻࠫ๵ڶ೴๻ਜᘋ৬ٍچ

ငᔞ֗೜ൈऱࣥၴᛩቼයٙΔࠎ༽ᚌભऱࣥઌནᨠΔڶ౨ࠠࣥڜঅࡾՈཚৱ௧ا

௧ࡾঅࣥڜऱሏᖈֺشܓૹດዬ֒೏Ζ२ࠐڣΔᄕጤऱ௛ଢ෼ွΕ٧ࣾᄫᇞΕ௧

ֽ૿Ղ֒Ε֚ྥ߀୭᙮෷ᏺ೏࿛௛ଢ᧢ᔢ൅࿯٤෺壆ڍऱٲ୭ດڣᏺףխΔڼጟ

٤෺ࢤᄊ֏෼ွլႛ൅߀ྥ۞ࠐ୭Δኙ௧ࣥࡾհس९൅ࠐᣤૹհ৖ౡΰຫತᔕΔ

2009αΖ੡྇᎘ൎଅΕଆઓΕཆቺΕᖺᨖΕᑊᑪ࿛۞ྥ߀୭ኙ௧ࣥࡾऱٲ୭Δ௧ࡾ

ࣥऱᛜທ֗ᆖᛜጥ෻ൻਜؘႊૹ֨אףᛀီΔࠀᏁಾኙլٵጟᣊ࿛ᓤ߀ࢤٽ୭ઔ

ᚵڂᚨኙ࿜Δ֠ࠡࣾڇ௧ٌ੺๠հદᖫࣥ֗ڇ௧ࡾছᒵຬچ๠հ௧ࣥࡾऱ༚ߛՠ

 ੒ᛩቼ঴ᔆΖسհاࡺೡچ୭ຬٲ୭߀ጟٺᏁᗨᄕၞ۩Δֲ྇֟৵܂
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ΰ҇α௧ࣥࡾऱጟᣊ 

ᖕཤࣥऄรࠉ 22 ය๵ࡳᒳࡳ੡௧ࡾঅࣥڜΔ֗א௅ᖕ۩ਙೃልᄐࡡ୉ᄎࣥ೭

ᓳ਷࿨࣠ΰ।ࡳᄅऱᛀ່ࣥڜঅࡾ௧ݝ 1αΔ؀᨜ऱ௧ץױࣥࡾਔՀ٨ 5ጟΚ 

1Ε ଆઓַࣥ߻Κ੡ַ߻ଆઓٲ୭ؘۖ૞๻ᆜृΔᒳԵ૿ᗨ੡5,282.89ֆຸΔ્א

ொᗼ૿ᗨ1121.1ֆຸ່ڍΔ௒Ⴜᗼ1002.34ֆຸڻࡺΔࠡݧࠉڻ੡ႆࣥΕࡵᥞΕ

ଅઓൎঢࡾՑࠟࣾࢨᑇ๻ᆜऎ௧ڍ࿪ՕࣥڜᣊঅءΙࡾ௧چ؀ࣟᗼ࿛֗ק؀

ࢪΕضመៀൎଅ᥋ԵհઓศΔঅᥨልࢨรԫᒵዌᗰհࣥ൅ॴ࿪ࡾ௧ڇ೴Δچ

ॐֆ٥๻ਜ࿛܍ᔡଆઓൽୖΔຏൄࣥڇ൅৬ګ৵߻ઓய࣠ܛمױ࿇ཀΙٵழ

ଆઓࠎ༽ױࡸַࣥ߻ᅝܮࡅ᧯ߪاࡺچᕴࡴ೜ൈհس੒ᛩቼ঴ᔆޏ࿳࿛ய

࣠Ζ 

2Ε ߻ଅࣥΚ੡ַ߻ଅ୭ؘۖ૞๻ᆜृΔᒳԵ૿ᗨ665.19 ,3ڶֆຸΔڍቤ๻࣍ࡱᆏ

ଅݮچࢨଅൎঢچ೴Ζࡱקࣟڕଅॿ᦭հࡵᥞᙰৄΕᥞၺᄻՑΔፕקᗼ८՞Ε

ᆄߺΕ壂ၼΔ௒ႼΕᄅێ࿛ᗼհ௧چࡾ೴Ι۫࠹֗אতࡱᆏଅٲ୭հৠࣟᕼ

ԭΕፕতؓڜΕቯᆠؒ๳ΕႆࣥຽᐇΕՑྋ֗אኦ֏॑૒Εࡉભچ೴Δࠡխ

ຬᥛᏺڣᛩቼΔ۞1986٭࿳༞ޏ೴੡چΙᑫྋڍৠࣟᗼ૿ᗨ1877.27ֆຸ່א

ᒳ252ֆຸ߻ଅࣥΖࠡפ౨ਢאլٵ೏৫Εᐈ৫հࣥ൅྇ᒷԵॿൎଅհຒ৫Δ 

 ॐΕ๻ਜ࿛൓ࠩঅᥨΖࢪΕچ৵ֱౙࠌ

3Ε ଅནࣥΚ੡অټژ໏Ε᠌ײΕଅནؘۖ૞๻ᆜृΔٍጠψནᒯࣥωΙᒳԵ૿

ᗨ੡10,82.15ֆຸΔ։܉ႛڇৠࣟᗼਁਞת୾௧ࡾԫ൅Δࠡ׌૞פ౨ਢړߜא

ऱཤࣥ๯៿ፂᥨଅནټ໏֗᠌ײհ٤ڜΔۖঅٍߪءࣥڜ੡۞ྥནᒯհԫຝ

։Ζ 

4Ε ᑪ୭߻ໂࣥΚ੡ቃ߻ᑪ୭ؘۖ૞ृΔᒳԵ૿ᗨ੡316.12ֆຸΔᒳԵ૿ᗨឈ՛Δ

։ٍ܉ႛڇৠࣟ֗؀ࣟᗼࠟچΔࠡ׌૞ਢ੡ੋֽجᛒΕ௧ᑪॿ᦭چ೴հᏁ૞

ۖᒳԵΔ៶ཤࣥᓳᖞࣾ՟ੌੌ֟྇ٻຒجַ߻ᛒٲ୭ࢨॴዩ௧᏶֧ದ௧௡ॿ

᦭ࢪॐΕֆ٥๻ਜ֗ԳఌࡎسΖ 

5Ε ድᄐࣥΚ੡ድᄐᆖᛜؘۖ૞ृΔፕ᨜چ೴ᒳԵ૿ᗨ੡4,720.95ֆຸΔ׌૞։܉

२௧ູ֧ܮᔟᓈອᐙΕګݮࣥࡾΔࠡএ៶௧چ࿛ࡾᏗ֗ৠࣟ௧فᥞᗼ௻ࡵڇ

ᆢፋႃΔֵࣥ׊ਯࣤᆵᆺൾԵࣾ௧փᆖ։ᇞ৵ٍ܂ױ੡ູᣊհଇறΔ࣍ܓڶ
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२௧ድᄐ࿇୶Ζ 

ΰ҈α؀᨜௧ࣥࡾऱ։܉෼उ 

௅ᖕࣥ೭ݝঅ່ࣥڜᄅᛀࡳ堚਷ᇷறΰ2009αΔ؀᨜௧ࣥࡾ։܉෼उᎅࣔڕՀΚ 

1Ε קຝ௧ࣥࡾ 

෼࣍ΔࣥՑנ։ܑࣥڜঅࡾᗼऎ௧ၢ᠜Ι௧ק؀࣍܉ሿਣ։ࣥڜঅࡾຝ௧ק

ၢࣥՑᄻנ௧Ցؐࠟ׳ೡΕԶߺၢਉ՗֗אݠદֽטᄻতೡՀ౓՗ԫ൅Ε෉ֽ᠜

ᄻ۟รԲு౨ሽᐗऎ௧Εಥߺၢ८ߺፖనཽԫ൅Εᆄݠി௧ֽ௮໱Ε८՞ၢ௧ޥ

ᐇၢᨖᐇፖᠨᄻנ௧Ցࠟೡ֗אਉ՗ཽԫ൅ΕಥᐇၢԿှאߡতհဒဒᏗ۟Օ⅔

ԫ൅࿛ΙೈಥᐇၢဒဒᏗ۟Օ⅔ԫ൅অࣥڜ᥆ድᄐࣥΔ֗אԶߺၢਉ՗ݠፖદֽ

Δ٥ૠ૿ᗨ੡ַࣥ߻ଅࣥ؆Δࠡ塒ઃ᥆ଆઓ߻੡ࣥڜᄻতೡԫ൅অט 641 ֆຸΔ

᜔९ 30.2ֆߺΖ 

2Ε ۫קຝ௧ࣥࡾ 

Ε્ொᗼΕ્ொؑؑێᗼΕᄅێᗼΕ௒ႼᗼΕᄅקᒤ໮ᖩሀ؀ࣥࡾຝ௧ק۫

࿛چΔ௧ࣥࡾ։᜔ؒ९પ94.6ֆߺΔঅࣥڜᣊܑ׌੡ଆઓַࣥ߻Δࠡխࠟ੄։ؒለ

ຑᥛݙ׊ᖞհ௧ࣥࡾΔ։ܑ੡௒Ⴜᗼᤓێၢ۟ᄅێᗼᄅ᠆ၢΔ֗אᄅێᗼێত᠜

્۟ொᗼ૒ᇙ᠜࿛ࠟ๠Ζ௒Ⴜᗼᤓێၢ۟ᄅێᗼᄅ᠆ၢհঅࣥڜΔऎ௧ࡾᒵ᜔९

৫પ੡45.4ֆߺΔ૿ᗨપ1,204ֆຸΔࣥ൅ᐈ৫ൕ40۟600ֆ֡լ࿛Ιᄅێᗼێত᠜

્۟ொᗼ૒ᇙ᠜հঅࣥڜΔऎ௧ࡾᒵ᜔९પ42.8ֆߺΔ૿ᗨપ1,264ֆຸΔ௧ࣥࡾ

ᐈ৫ൕ50۟500ֆ֡լ࿛Δࠡխ૒ᇙ᠜ऎ௧অࣥڜ։܉ঞለሿᅷΔ׌੡߻ଅࣥΖ 

௒Ⴜ۫ຝ௧إࡾኙထࣟࡱקଅ׌ଅٻΔઓศࡱ࠹ᆏଅհܬ᦭ۖฝ೯Δଆઓൄ

ທګ௧ࡾທࣥچ๯ൽୖΕऎ௧ሐሁΕৢॐΔ֗ᄮ྄๯ୖ޲հٲ୭Δچڼ೴ႊڣޢ

ᛀಘ߻ଅࡳઓய࣠Δૉฝ೯ࢤଆઓٻڶփຬೡॿԵ෼ွΔႊܛمਜ۩ਮ๻ഔઓ᨝Ε

ཬ౻֗ທࣥ࿛ൻਜΔאᝩ܍ଆઓհٲ୭(ຫತᔕΔ2008)Ζࠉᄅࣥێጥ๠อૠᇷறΔ

ઓ૿ᗨપ583.7ֆຸΔᛜທᓤᐋࣥપ40ֆຸΔࡳૠีࣥࡾᛜທ௧ڣ2009۟ڣ2002۞

ছᒴࣥڜ೴഑অڼΙ(Δ2009ୃאࡌᘸᜣࣔΕ)Ղאઓ૿ᗨપ50ֆຸࡳᏁፂ਍ڣޢۖ

Εࠋ९լس൅ছᒴհᖫጟࣥࡾ௧ࠌᐙ᥼Δીైڂ᦭ΕᨖᣆΕᑪ୭࿛ܬ௺ଅൎࡱ࠹ڂ

९س൅ছᒴհֵ຾႓ࣥڜऎ௧ԫ൅Δঅޘ໮ድཽΕ๺଻ཽ۟ᄅێאΔ֠܅੒෷ګ

ཚᇖࡳᏁڣޢ੒෷լ೏Δګࣥٽ෼ᅶ֏Εණਯ࿛෼ွ່੡ࣔ᧩(ቹ1)Δᄅཬհ෗ܧ

ཬΔٍᏺףԱጥ෻ՂհܺᣄΖ 
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ቹ1.ێ໮ድཽࣥ൅ছᒴֵ຾႓س९܅ᅶ(ؐ)Ιᨠଃၢࣥছᒴֵ຾႓ࣥܧਯ࿑෼ွ(׳) 

 

3Εխຝ௧ࣥࡾ 

խຝ௧ࣥࡾᒤ໮ᖩሀ؀խᗼΕኦ֏ᗼΕႆࣥᗼ࿛Δࠡխ؀խᗼ௧׌ࣥࡾ։ؒ

࣍Օڜၢऎ௧Ε堚ֽ᠜྾גᐇፖනཨድཽ࿛ԿچΔ૿ᗨ٥પ490.8ֆຸΔऎ௧ࡾᒵ

᜔९પ17.2ֆߺΔঅࣥڜጟᣊ߻א׌ଅࣥ੡׌ΙՕڜၢ௧ࣥࡾ։ࠀ܉լຑᥛΔۖਢ

 ૞੡ֵ຾႓ࣥ։Ζ׌ᐈ৫ൕ50~200ֆ֡ΔᖫጟࣥڜΔঅچٺរण։ؒ࣍ऎ௧ګ

ኦ֏ᗼ௧׌ࣥࡾ։ؒ࣍ዧᣪ௧໲1.3ֆߺ๠۟ᄅᣪᄅچس؆໮ԫ൅Δۖ אפ׆

তհ॑૒੄௧໲۟ᄅဩ௧໲հঅࣥڜΔᣊܑ߻א׌ଅࣥ੡׌Δ૿ᗨપ106ֆຸΔऎ

௧ࡾᒵ᜔९৫੡11.8ֆߺΖ 

ႆࣥᗼ௧ࣥࡾ։ؒ࣍ຽᐇၢ๺଻ᐇ௧໲۟ᄅॡݠᄻנ௧ՑΕ؀۫ၢڶթᐇՕ

ඈֽᄮֽנՑ๠Δ؄֗אྋၢऎ௧࿛ԿچΔ٥ૠપ532.3ֆຸΔ௧ࡾᒵ᜔९પ16.7

ֆߺΙຽᐇၢ๺଻ᐇ௧໲۟ᄅॡݠᄻנ௧ՑΔঅࣥڜጟᣊ׌੡ଆઓ߻֗אַࣥ߻

ଅࣥࠟᣊΔࠡࣥ൅ᐈ৫։ܑપ੡700ֆ֡100֗אֆ֡Ι؀۫ၢڶթᐇՕඈֽᄮנ

௧Ց๠অࣥڜΔጟᣊ߻אଅࣥ੡׌Δࣥ൅ᐈ৫પ100ֆ֡Δ௧ࡾᒵ९৫પ23ֆߺΙ

؄ྋၢऎ௧௧ࣥࡾ։܉ለຑᥛݙ׊ᖞΔ׌੡ଆઓַࣥ߻Δࣥ൅ᐈ৫પ300ֆ֡Δ௧

 Ζֵࣥࡾ႓⯡Εዌᖫ࿛௧سΔࠡၴ෗׌຾႓੡ֵאᖫጟࣥࡾ

4Ε ۫তຝ௧ࣥࡾ 

۫তຝ௧ࣥࡾᒤ໮ᖩሀቯᆠᗼΕ؀তᗼΕ؀তؑ࿛چΔࠡխቯᆠᗼ௧ࣥࡾΔ

ભᐇړ๳᠜ؒ֗א໮Δ؆چၢ؀ᗷ௧୕ᕼཷف௧Ց๠۟ࣟנᄻཽקጤק։ؒ࣍׌

ऎ௧ԫ൅Ιཽקᄻנ௧Ց๠۟ࣟفၢ؀ᗷ௧୕ᕼཷچ؆໮অࣥڜΔጟᣊ߻אଅࣥ
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੡׌Δ૿ᗨપ 33.9ֆຸΔ௧ࡾᒵ᜔९પ 8.28ֆߺΔࣥ൅ᐈ৫પ 100ֆ֡Ζ 

؀তؑ௧ࣥࡾ։ڜ࣍܉ত೴ؓڜ೴֗ত೴ԫ൅Δ׌੡ଆઓַࣥ߻Δࣥ൅່ᐈ

๠ױሒ 300 ֆ֡Ι؀তᗼᔾ௧ၢ᠜੡ק॰ၢΕല૨ၢΕԮैၢΔק॰ၢ֗ല૨ၢ

ጟᣊ੡ଆࣥڜ੊Δঅޥᥠ塄ཷ໱؆໮հ߃ত੄࣍ۯࣥڜ੡ድᄐࣥΔԮैၢঅࣥ׌

ઓַࣥ߻Ζ 

5Ε তຝ௧ࣥࡾ 

তຝ௧ࣥࡾᒤ໮׌૞ڇ೏ႂᗼΕ೏ႂؑ֗ৠࣟᗼ࿛چΔࠡխ೏ႂᗼؑ௧ࣥࡾ

ጟᣊ׌੡ᓡسঅ೜ࣥፖଅནࣥΔ։ܑ։ؒ࣍೏ႂᗼૈ╭ၢΕᚦॲၢΕ೏ႂؑቔ՞

೴֗א዁੍೴࿛๠Ιૈ╭ၢ֗אᚦॲၢհঅࣥڜ੡ᓡسঅ೜ࣥΔ࣍ۯՀૈ╭ԫ൅Δ

ࣥ൅່ᐈ๠ሒ 100 ֆ֡Δ೏ႂᗼᚦॲၢքჇ଻ॵ२່ᐈ๠ሒ 120 ֆ֡Ι዁੍೴ק

ጤ௧ࡾ੡Ւઓ஭ַࣥΔ૿ᗨપ 2.7ֆຸΙቔ՞೴ঞ᥆࣍ଅནࣥΔ૿ᗨપ 656.3ֆຸΖ 

ৠࣟᗼቼփ੡ཽࣟ۟ਁਞհ௧ࣥࡾΔದ۞ཽࣟՕᣛ᨜۟ਁਞືᑧגԫ൅Δឰ

ᥛ։ཽࣟ࣍܉᠜ΕࣥᢰၢΕמࠋၢΕࣝᐇၢΕࣝ՞ၢ߫ৄၢ֗ਁਞ᠜࿛ 7 ၢ᠜Δ

߫ৄၢקאᑪ୭߻ໂࣥ੡א׌Δאতհਁਞ᠜ঞ੡ድᄐࣥΔ૿ᗨ٥પ 741.8ֆຸΔ

অ᜔ࣥڜ९પ 56.6 ֆߺΔࠡխࣝא՞ၢতႨྋᄻದ۟߫ৄᚋ՞ᙰַΔऎ௧অࣥڜ

։܉ለ੡ຑᥛΖ 

ৠࣟᗼᡈᩂᏗ௧ࣥࡾΔ۞ਁਞᅐגᙰཽ۟Ցᄻנ௧Ց๠Δ૿ᗨ٥ૠ 326.8 ֆ

ຸΔאଅནࣥ֗ድᄐࣥ੡׌Δᜯ௧ࡾᒵ९৫٥ૠ 21.88ֆߺΖ 

ৠࣟᗼ԰཰௧ࣥࡾΔ۞የ੊ၢཽՑᄻՑದΔ߃ֱק֗אגཽ۟ۼ࢏կၢჃر

ᄻՑַΔ૿ᗨ٥પ 2,204 ֆຸΔᜯ௧ࡾᒵ९પ 34.1 ֆߺΔ׌૞߻אଅࣥ੡׌Δࣥ

൅່ᐈ๠ױሒ 1ֆ׳ؐߺΖࠋᑗֽ๠௧ࡾঞאድᄐࣥ੡׌Ζ 

6Ε ࣟຝ௧ࣥࡾ 

ࣟຝ௧ࣥࡾᒤ໮ᖩሀࡵᥞᗼΕक़ᓊᗼΕ؀ࣟᗼ࿛چΔࠡխࡵᥞ௧૿᜔ࣥࡾᗨ

પ3,577ֆຸΔᤕᖾאקאଆઓַࣥ߻੡׌Δऎ௧ࡾᒵࣥ൅ܧᐈ৫પ50۟100ֆ֡հ

௿९ຑጿ։ؒΔܶץ؆׼ᤕᖾཽڇփհতጤঅࣥڜΔঞאድᄐࣥፖଆઓַࣥ߻੡

 Ζ׌

क़ᓊ௧૿ࣥࡾᗨપ1674.9ֆຸΔ௧ࡾᒵ᜔९પ30.7ֆߺΔࠡխࣥߐၢശᐚΕᄅ

ৄၢᄅৄאত۟ᑗൈູؑ໱Δ֗אक़ᓊؑભിՠᄐ೴࿛ԿچΔڶለݙᖞ࢏ᥛհঅ

ၢࣥߐሿਣ։ؒΙܧঞچࣥڜո֏௧໲ԫ൅Δঅ֗אၢতᛍֆႼڜٳ։ؒΔࣥڜ
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ശᐚ௧ࣥࡾ੡௿९ী߻ଅঅࣥڜ൅Δપ࣍ۯശᐚ۟ీ߫־ሒഗܓᄻհऎ௧Δ૿ᗨ

પ22.8ֆຸΔ௧ࡾᒵ᜔९પ2.9ֆߺΔࣥ൅ᐈ৫પ60ֆ֡Ιᄅৄၢ௧ࣥࡾದ۞ࣥߐ

ၢ੺۟ൈᑗູؑ໱קጤַΔ௧ܧࣥࡾᐈ৫੡150ֆ֡լ࿛հ௿९ຑᥛ։ؒΔ߻אଅ

ࣥ੡׌Δ᜔૿ᗨપ192.6ֆຸΔ௧ࡾᒵ९৫પ7ֆߺΙભിՠᄐ೴ԫ൅௧ࡾঅࣥڜ᥆

ଆઓַࣥ߻Δ᜔૿ᗨ45.5ֆຸΔ௧ࡾᒵ᜔९৫પ੡2.59ֆߺΔፖᄅৄၢࣟೡ௧ࣥࡾ

ຏጠ੡Ԯਣᑧ௧ࣥࡾΙڜٳၢፖᛍ᠆ၢ௧ࣥࡾΔದ۞ڜٳၢতᛍֆႼ۟क़ᓊᄻՑΔ

੡լຑᥛ։ؒհଆઓַࣥ߻Δ૿ᗨ٥ૠ48.5ֆຸΔࣥ൅ᐈ৫પ80ֆ֡Ιᛍ᠆ၢفඪ

 Δࣥ൅ᐈપ400ֆ֡Ζߺᒵ९પ1.67ֆࡾհድᄐࣥΔ૿ᗨપ44.6ֆຸΔ௧ࡓ

क़ᓊچ೴چڂ෻ᛩቼైڂΔ࣐࠹୙ࡱᏈଅ؎௡ॿ᦭ۖທګ௧ࡾಯᜍΔ֠ࠡ२

੡ࣔޓᒵಯᜍ෼ွࡾ௧ࠌՕၦၲආΔفႈ৬๻߰ຒ࿇୶Εࣾ՟ઓٺՑឩ৬Εཽڣ

᧩Δאक़ᓊཽত੄௧່ࡾ੡ࣔ᧩Δឈᆖᛎຝֽܓᆟբ࣍ऎ௧ދᆜՕၦ௣ंჇΔথ

ྤऄᝩڂ܍क़ᓊཽं߻໲ᘋ৬ࢬທࠡګতጤ௧ࡾෟࠧհٲ୭ΙԮਣᑧچ೴հଆઓ

Ε౻௧௏࿛ΔދΕ႓⯡Ε௧឴࣠ΕࣥؼᦟΕֽ႓ٽ຾႓ΕᎬֵא׌Δᖫጟַࣥ߻

ڜঅࡾ೏Δ೴փֵ຾႓೏৫પ14ֆ֡ΙতᛍֆႼԫ൅௧່ࠏֺ׭ࢬԳՠខᆺࣥא

ࣥΔֵא຾႓Ι႓⯡Εዌᖫ࿛ᖫጟհ֚ྥខᆺࣥ੡׌Ζ 

؀ࣟ௧૿ࣥࡾᗨપ853.8ֆຸΔ௧ࡾᒵ᜔९60.55ֆߺΔऎ௧অࣥڜ։܉ሿཋ׊

஠९ΙՕࣳၢऎ௧௧ࣥࡾΔ߻אଅࣥ੡׌Δሿਣ։ؒ࣍ሒոၢᄜཽᄻ۟ۼ࢏ק࢓

ՕࣳၢতᘋᄻࡾקΕՕࣳၢՕࣳድཽ֗אՕࣳᄻנ௧Ցࠟೡ࿛Կ๠Δ૿ᗨ٥41.9

ֆຸΙ֜຾ߺ௧ࣥࡾΔঅࣥڜᣊܑ੡߻ଅࣥΔ۞ܓڍᄻנ௧Ցאতۼ࢏קٻᆖ۟

֜຾ߺᄻנ௧Ց๠Δ௧ࡾᒵ٤९પ4ֆߺΔࣥ൅ᐈપ100ֆ֡Δ૿ᗨપ26.7ֆຸΙࣟ

ࣾၢ௧ࡾঅࣥڜႃխ։ؒ࣍Զߺᄻ۟Ԯߺᖯ௧ࡾΔࣥ൅ᐈ༏પ350ֆ֡լ࿛Δ૿ᗨ

પ102.7ֆຸΙפګၢ௧ࣥࡾ։࣍Օࣳᄻ۟՛್௧ࡾΕຟᖵᄻ۟᠆ض௧ࡾΕפګᄅ

؀ԫטԿ֗אַࣥ߻؀ԫ൅ΔೈՕࣳᄻ۟՛್ԫ൅੡ଆઓטԿ֗אࡾ௧ضཽ॒۟

൅੡ድᄐࣥ؆Δࠡ塒অࣥڜᣊܑ׌੡߻ଅࣥΔ૿ᗨ٥ૠ262.1ֆຸΔࣥ൅ᐈ༏પ

500-100ֆ֡լ࿛Ι९ᛍၢ։ؒ࣍ػௌف۟ڜ॰ᄻ௧ࡾΕ९ᛍ۟९٠੄௧֗אࡾ९

ᛍรԲֆችֽ۟ئԭᄻऎ௧࿛٥Կ๠Δೈػௌڜԫ൅੡߻ଅࣥ؆Δࠡ塒ઃ੡௿९

։ؒհᑪ୭߻ໂࣥΔࠡࣥ൅ᐈ༏પ100ֆ֡լ࿛Δ९ᛍၢ௧૿ࣥࡾᗨ٥ૠ61.9ֆຸΔ

९પ7.2ֆߺΙ߻؀ࣟؑଅࣥΔ૿ᗨપ285.8ֆຸΔ௧ࡾᒵ᜔९14.5ֆߺΔࣥ൅ᐈൕ

50-100ֆ֡Δ׌૞אଆઓַࣥ߻ፖ߻ଅࣥ੡׌Δ։ؒऎ࠲তᄻנ௧Ց࢓ত֜۟ۼ࢏
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຾ܾקߺԫ൅௧ࡾΖ 

 

 

ልᄐاࡺΕऎ௧ا೴ฝ޲॰ֽ஄෕فڂ൅ᐈ৫ᄕᐖΔᖏ৵ࣥࡾཚ؀᨜ऱ௧ڰ

٦ᙟृՠᄐ࿇୶Εཽ᨜৬๻Εሏᖈ๻ڣᏁۖຬᥛᇞೈΔ२༓ࢬขΕփຬ塄ཷ࿛س

ਜၲ᥸Εሐሁឩ༏ΕଅԺ࿇ሽ๻ਜچش࿛ڍጟֆ٥Ꮑ૞Δ௧ࣥࡾ൅լႛڂመ৫ၲ

࿇ۖດዬᜍ྇Δ׊๯֊໊ګధᅷ֏։ؒΔؾছڍᑇچ೴բໜࠡ؈ᖞ᧯ࢤհ߻ଅ֗

 ᑪ࿛ᖲ౨Ζ߻

२༓ࠐڣΔ؀᨜௧چࡾ೴௧໲Ε௣ंჇ࿛Ւֵ࿏᧯๻ਜֲዬᏺڍΔڼጟ࿏᧯

๻ਜທګհԳՠ௧ࡾ๠Δ࠹௧௡ࣁᚰՀขسհధᅷ௡क़ᑇၦլႛᏺڍΔۖ׊๯ଅ

ೡᥔ੪ࣥ൅հᄕࡾ੡ᣤૹΔ௧ޓᑪ୭ऱᐙ᥼࠹ࣥࡾփຬೡ௧ګ᎛Δທޓಬ၏ᠦܬ

ᐈΔഏԳኙԳՠ௧ࡾऱᘋ৬Օڍլڶࣄ٦ᑗᨠհཚৱΖ 

ࡾΔࠡ௧ڍբ੡ᑇլࡾ৬ທհ۞ྥ௧ڤઓΕທֱࣥࡳഔઓΕࢤႚอאΔ؆׼

ᦡᒵ๠ٍ९ࡱקࣟࠩ࠹ڣଅࢨᏈଅॿ᦭Δൕ௧ࡾೡܬಬۖࠐհൎଅΕଆઓΕᖺᨖΕ

ᑊ௡࿛۞ྥ߀୭Δᖄીছᒵ๠ֵࣥՕڍਯණΔྤऄ೜س٤९Ζ׼؆Δ؀᨜۫௧ࡾ

௧ࡾᒵॿ፱ֲ墿ᣤૹΔ௧ࡾรԫᒵֵ຾႓ֵࣥൄڂ௅ߓ๯Օ௡ۖࠧޱી፸᥻Ε੷

۟ႜଙਯڽΖؾڇছ։ؒ௿ాհ௧ࣥࡾ൅փΔ૞ޣ෼ژհ௧ࣥࡾ൅౨࿇ཀ߻ଅ߻

ᑪ࿛ᖲ౨Δ׊ཚৱࣥ׌൅ֵࣥ౨ሒޓݺ۞ګᄅΕةᥛ௧߀߻ࣥࡾᖲ౨հؾऱΔݮ

 հᜱܺٚ೭Ζࢤᄕࠠਗᖏګ

অچࣥڜೈᄕ֟ᑇ᥆ֆڶߏࢨڶհ؆Δ࿪Օຝ։ഏڶঅچࣥڜΰ׭ 99%αհ

ጥ෻ᖲᣂ੡۩ਙೃልᄐࡡ୉ᄎࣥ೭ݝΖچٺءֲ࣍طऱ௧߱ࣥࡾվઃطᗼᨚ࿛چ

ֱ۞ए᧯ጥ෻Δ؀᨜ऱ௧ࣥࡾ੡೴؆অڜ Δࣥ۞ ጥΔזࢌਙֱچٺಜࡡܛದڣ1950

Օڍᑇ௧چࣥࡾբ࣍ 2003 ڣ 6 ᖕཤࣥऄรࠉݝጥ෻Δࣥ೭ڃگݝ೭ࣥطࢍִ 24

ය๵ࡳΔ௧ࡾঅࣥڜհᆖᛜጥ෻ࠉψঅࣥڜᆖᛜᄷঞωΔᙄ෻অࡳࣥڜཚᛀૡፖ

堚਷࿛ՠ܂Δאᒔኔ༳༽ٺঅࣥڜ෼उ֗᧢֏Ζԫ౳ࣥ೭ݝጥ෻հঅࠉ݁ࣥڜ 10

ᑇઃ၌መڍࣥڜጥհ೴؆অזᗼؑط܀Δ܂堚਷ՠࡳၜཚ਍ᥛᙄ෻ᛀڣ ᙄآڣ20

෻ᛀૡࢨ堚਷Δ۞ ڣ1996 7ִದΔࣥ೭אݝ ᙄ෻ᛀૡፖګݙཚၴհറூૠ྽ڣ3

堚਷ՠ܂Δ᜔ૠᙄ෻ᛀૡ૿ᗨ 30,279 ֆຸΔ堚਷૿ᗨૠ 48,248 ֆຸΰࣥ೭ݝΔ

2010αΔؾছԫཤࣥऄร 22 ֗ 25 යᗨᄕᙄ෻ᜯ௧ࡾ 150 ֆ֡ᒤ໮փ௧ࡾঅࣥڜ
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ऱᒳԵ֗ᇞೈᐉᤜ࿛ጥ෻ઌᣂՠ܂Ζ࣍طছ૪چٺរ௧ࡾঅࣥڜऱټጠΔՕ࢏ڍ

ᥛ រհ௧چԫٵႨ᧢ᔢΔݮ෻چΔᙟထषᄎ֗ृټࡎࢬᒳԵࡳছֲएழཚਐڣ90

ழ੡ൎٵհؘ૞ΔإᛀಘଥڶጠټऱᔞᒔࣥࡾΔ௧֏᧢ࢬڶ๺ᄎࢨ౨פࣥڜঅࡾ

֏௧ࣥࡾհጥ෻ࢬᏁΔᜯ௧ࡾ 150 ֆ֡ᒤ໮փհࠡה໢ٍۯᏁ৬مઌᣂຏ໴ᜤᢀ

 Ζ܂հጥ෻ፂᥨՠࣥࡾ௧۩ၞٵΔ٥ڤֱ

 

 

ΰ҇αଆઓַࣥ߻༚ߛ 

؀᨜۫ຝၼದ௧ࡾᒵ٤९પ 410 kmΔೈ೏ႂڶ՛ຝ։ၼದੱᅔ᛻௧ࡾ؆Δא

᣿ᔆΕઓᔆࣽࢨᔆ௧ࡾ੡ڍΔ௒Ⴜ࿛۫קຝ௧ࡾᒵՕીؓᄶΔ௧ᦡᐈ৫ڇᑇ 10Д

400 ֆ֡հၴΔೈݝຝڶ᣿ᔆ௧ᦡ؆ΔՕຝ։੡ޥᔆ௧ᦡΖࠡխઓ່׋࿇ሒृڶ

௒Ⴜ౻ዱઓ׋ᆢፖ્ொ৵ᚊઓ׋ᆢΔ౻ዱઓ׋ᆢ։࣍܉๺଻ཽ۟ၴޘدػΔࣟ۫

९પ 8 ֆߺΔଆઓ૿چᗨપ 27ֱؓֆߺΔઓ૿׋ᗨ੡ 3.9ֱؓֆߺΖؾছΔ௒Ⴜ

ᗼ௧ק່۞ࡾጤհᤓێၢ௧ྋ௧ࡾದΔچڼ௧ࡾᒵፖࣟࡱקଅ׌ଅٌإٻΔ௧ࡾ

ছᒵچ൅ឈڶഔઓΔ܀ഔઓ೏৫ႛપ 3Д5ֆ֡ؐ׳Δۖ๺଻ཽ֗ޘدػհၴ௧ࡾ

ઓ׋೏৫ঞڇ 10ֆ֡ؐ׳ΰຫತᔕΕ႓ၼࣔΔ2008αΖ 

۞ ᐈ׊ထ೏Օֵࣥ៶ࣥࡾૹီΔ௧ࠩ࠹ທࣥᄕ੡چઓࡾΔ؀᨜௧ࠐאڣ1901

ᐖऱᖫࣥ൅։ؒΔࠫލױ௧ࡾᦡᒵհฝ೯ࢤଆઓॿԵփຬೡΔױঅᥨփຬೡاࡺ

Δൄૻࠫ௧ګऱࣥઌิࣥࡾ੡ထঅᥨ௧ڼڂข࿛Ζسढհ܂ል֗ڛ੒ᛩቼΕ۰س

ຫತᔕΔ)ڇژऱࣥࡾঅᥨ௧ࠐᆃٕאଅઓᣤૹ੡୭๠ΔڇႈਜᄐΔ੷۟ٺ։ऱࣥࡾ

1987)Ζ 

२ࠐڣΔ௧ࡾॿ፱ֲ墿ףૹΔؾছૻڶچشऱଆઓַ߻অֵࣥڜऱس९ݮޓ

ܺᣄΔڼጟଆઓַ߻অࣥڜऱ৬ທΔଈ૞ՠ܂੡ଆઓࡳڜΖؾছ௒્ێ௧ࡾऱࡳ

ઓ܂ᄐլജ٤ࡌΔྤऄڶயࠫލฝ೯ࢤଆઓΔאીଆઓດዬփॿۖୖ޲փᒴࣥ։Δ

ଆઓደڣ໮ᆖࡌΔࠏՠᄐ೴੡ࡾ௒ႼᗼՕᑧ௧א౨Ζפ߀߻։ऱࣥࡾᖞଡ௧܅૾

֚Δס໲ޥࣽࡾק෋ᗨګݮઓᄭΔࠌଆઓᄭᄭլឰٻփຬॿ᦭Δۖס໲তࡾঞլ

ឰᔡ࠹௧ੌॿ፱Δທګऎࡾլឰऱඉ़ഽᡏΔګݮψק෋তඉωऱᣤૹ੡୭Δࠡ

଺ס࣍ڂ໲ऱᘋ৬ᖄી௧ੌੌޏٻ᧢Δࠌ൓௧ࡾᛩቼޏ᧢ᔡ࠹ధᡏΖڼڂΔࡾק

೴഑Ꮑ૞ࡳאઓ੡ଈ૞ؾᑑΔല௧ࡾᒵ߻ࠀࡳࡐଅ߻ᑪࣥ࢓ছංၞΔאঅᥨ৵ֱ
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փຬऱᛩቼլ࠹ଆઓଅ୭ॿ᦭Ιতࡾ೴഑ঞਢא٣௧໲ല௧ࡾᒵַ߻ࡳࡐෟࠧΔ

٦৵ֱയཬ߻ଅࣥΔ܅૾אଅऱٲ୭Ζ 

௧ࡾଆઓַࣥ߻ᛜທΔଈ٣ؘᏁ༳༽ᇠچ೴׌૞ଅຒΕଅٻ࿛௛ଢයٙΔᛵ

ᇞၴڣଆઓၦ֗ઓچ।૿᧢೯௽ࢤΔֱ౨ᘩ່ޣᆖᛎڶயհኙ࿜ΖڇԳՠઓ׋๠

ດڣਮ๻ᔞᅝᑇၦऱഔઓ᨝ࠫލઓچ।૿ଅຒΔٵழ಻ٽ༺౻Ε༺ᖫࣤ֗ጟཬࡳ

ઓཬढ்ཬ࿛Δڶױய៿።چ।Δ྇֟ฝ೯ࢤଆઓٲ୭Ζԫ౳چمڇයٙᄕ৫༞

९سᖫጟऱٺ࣍طທࣥΔٽᖫጟհ෗ڍՂףբᄕ֟Δ٦ءऱᖫጟشᙇױΔچհ٭

ຒ৫ݶኬլԫΔ֗אᖫጟરອࢤ౨ԺઃڶլٵΔທګՕຝ։௧ࡾ෗ߛسֵࣥٽլ

Δࠋࡸ९سΕ౻௧௏Εֵ຾႓࿛ᖫጟދ൅ছᒴႛ႓⯡Εַࣥࣥࣥ߻ଆઓڇছؾΔࠋ

Ղॣਞழཚᆺຝհף௦Δ٦ֽࡱ౨રਞ୙ࠡڂ૞੡႓⯡ࣥ։Δ׌փᒴࣥ൅ঞڇۖ

န࿇س९ຒ৫ᄕݶΔאીچڼհ෗ࣥٽՕאڍ႓⯡੡ᚌႨΔࠡה෗ٽᖫጟऱګ੒

෷ঞᄕ܅Δڼڂଆઓַ߻অࣥڜհڍᖫጟ෗ٽທࣥࢨᇖཬݾ๬ΔսᏁףڍ٦ઔߒ

֗ေ۷ΰຫತᔕ࿛Δ2004αΖ 

ΰ҈α߻ଅࣥ༚ߛ 

௧߻ࡾଅࣥທࣥհؾऱΔ׌૞੡অᥨՒ܍چ๯ଅ፱Δທګ।Ւ塄։ໜ؈Δࢨທ

ॿឫޥ๯ՕଅΕଆ܍ႼΔᝩضॐΕሐሁΕ્୒ΕৢڛΙঅᥨ۰׋ޥದٗհ܅೏ګ

ሏᖈࡾ௧ףઌནᨠΔᏺࣥࡾ௧ၞޏങႾ౰ሐΔᐙ᥼౰ሎΙޥऎ௧᤯ַ߻ൽୖΙࢨ

ᖲ౨Ιޏ࿳ֵ຾႓ొࣥ౒؈Δᏺףᖫጟݡฆ৫֗ࣥ։֚ྥޓᄅᖲ౨ΖڼڂΔ߻ଅ

ࣥᖫጟΔՕسڍ९ڇ௛ွᛩቼ༞٭հ๠Δ෻უऱ߻ଅཬढᏁࠠໂΚ રޒΕરᨖΕ

રᒃΕݼଅ֗ݼఐ៽୭Ιൄጸ໨ֵΕᖫগ૊യ֗෡௅ृࢤΙ ᜗ཷ୲ ΰ࣐ګ੒෷೏αΕ

 ऱΰฐΕൈΔ1961αΖؾጟڍ९߰ຒΕಐಯለኬ࿛س

ֵ຾႓ឈྥ੡௧߻ࡾଅທࣥլࢨױ౒հ٣ᦀᖫጟΔ܀መֵװ຾႓ֱࣥొאڍ

ᘁ൛ఐ៽୭࿛ംᠲΔൕ࣐֗۔࿨ዌլ೜٤Ε୲࣐ಐڶ຾႓ొֵࣥࡾ৬ທΔۖ௧ڤ

Δڍথսլچᖫጟທࣥڍທࣥհٽվኔਜ෗߱܀ທࣥΔٽ෗ࡾଠኔਜ௧༽ܛཚڰ

ႛ؄ࣥႆڶྋΕ௒ႼΕ؀խཽΕႆቯΕᑫྋཽޥ࿛ۖچբΖႆࣥ؄ྋֵ຾႓ࣥ։

এ 1986 ୭৵ૹᄅ٦ທࣥृΔֵࣥՕຝٝ੡߀஑Ꮘଅଁڣ 20 אམװΔመ׳ؐسڣ

۩٨งٕຝֵٝࣥΔ֞࣍ࠀᎼ๠்ཬᡯഺ௧ཞΕদླྀᖫΕࠨ௏ΕػՏᐋΕેརΕ

Օᆺ՞ᨛΕ८ᚋᖫΕᖫॹΕᨛոΕ௧឴࣠ΕૈốΕ౬୞՗Εᕙक़ᖫΕ՛ᆺত੉ޜ

࿛௧ࡾᖫጟΔؾছس९णउړߜΖ 
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։অᎽփຬךא൅ऱᐈ৫ᏁለᐈΔࣥࢤ๠Δছᒵհᥔ੪٭ᛩቼයٙ༞ྥ۞ڇ

ೡࣥ׌൅౨೜س٤९Δ੷۟ࣥ׌൅ٍᏁךڶ։ऱᐈ৫౨سګݙֵࣥࠌ९֗ޓᄅࢬ

ᏁΖڇ༞٭๠ֵ຾႓ֵࣥ୲࣐ಐ۔Δૉֵ֗ڇڰ຾႓ࣥ֞ᎼՀऴᐾ壂ֵΕᎬᆺᖫΕ

௧឴࣠࿛௧ࡾ଺سᖫጟΔ࣍طऴᐾՠ܂ႛᏁ᧓೯چ।ױܛΔֵ྇֟຾႓ࣥ൅งٕ

ၦլ࣐ૡࡳΕ෼ࣥڶ։๯መ৫ధᡏ࿛հ౒រΔٵࠀழאᖞ෻ٕೈൾֵ຾႓๯ᚘֵΔ

྇֟௧ࣥࡾఐ៽୭֗߀־࿛ٲᙠΔ৬م௧ࡾᓤᐋհڍᖫጟࣥ։ΰຫತᔕΔ2008αΖ 

ΰ҉α܅ᛘᨖዤ௧ࣥࡾ༚ߛ 

؀᨜ႆቯতऎ௧ڶՕ૿ᗨհ܅ᛘᨖዤچ։܉Δࠡ׌૞ط௧چࡾᐋՀະ֗௧ֽ

ଙᥒ࿛ᠨૹ৖ౡࢬທګΖ२ࠐڣΔ۫তऎ௧چᐋՀະֲ墿ᣤૹΔף٦Ղ೴഑ඈֽ

๻ૠլᅝΕመڍऱ௧໲ᘋ৬࿛Δᨖᛘچ༚ߛທࣥհ৺૰ࢤՕᏺΔڼጟچمଈᏁא

ၲᄮᗰ໲ޏ࿳Δ៶֚ྥ૾ֽࠐዶੑՒᣦխመڍऱᨖ։Δࠌאທֵࣥ౨ژ੒س९Ζ

س۴ࠡࢨદᖫࣥאᖻսँࢤ๠հᛘ܅ႨለچհᖫጟೈᏁࠠરֽ௦౨Ժ؆Δشᙇࢬ

ᖫጟ੡׌Ιچڇ܀Ⴈ࿑೏Εམᔡ௧ֽଙᥒ೴հ೓ࢤઓ଺چ൅ΔᙇشᖫጟػאՏᐋΕ

௧឴࣠Εֵ຾႓ൄጸ໨ֵ੡׌Δࠀ಻ٽᙇેشᄟΕᨛո࿛ᆵᆺࢤ໨ֵΔࢨਢ౻௧

௏Εֵֽػ࿛՛໨ֵΔ֗אᙇ್شᔿᢏࡳઓཬढፖᨛޕ࿛ᨖسཬढ்ࠐཬΖ 

ΰҊαᑪ୭߻ໂࣥ༚ߛ 

ᑪ୭߻ໂࣥץਔנ௧Ց๠ࣽᔆᦡچհદᖫࣥ֗௧ࡾઓچՂհ௧ࠟࣥࡾጟΔࠡ

խદᖫࣥਢ߻ڶᑪΕᥨ໲֗෣֏ۆ਩ֽᔆ࿛ڍႈᖲ౨Δ२༓ٺࠐڣ੺ᗨᄕ༚ߛદ

ᖫࣥΔ߱վ૿ᗨપᏺ۟ 320 ֆຸΔ࣍طદᖫ્ࣥؔᏁᔞ৫෕௦෉௧ֽΔ܀෕޲ழ

ၴথլ౨መ९Δנڇ௧Ց๠ࣾ໲ࠟࡾદᖫࣥᖫጟߛسणउΔࣔױ᧩઎ֵࣥנऱ෕

ֽ෡৫ᄕૻΖ 

દᖫࣥԫ౳્س઼אऴ༺ֱڤທࣥΔ્ؔس९ᄕݶΔ3ױܛسڣ೏ሒ 60 ֆ։

چᛍ௧ٽ಻ױᄕ੡១໢࣐۩Ζ܂ՠߛΔદᖫࣥᖫጟ༚ٽයٙᔞچߛس૞׽Δ׳ؐ

೴հ௧໲࿛ՠ࿓ᘋ৬Δנڇ௧Ցᄮ྄ᔞᅝ๠Δᨠྒྷ௧ֽይಯᑪֽۯ೏܅Δ៶א๻

ᆜᔞᅝऱદᖫࣥ༚்ߛཬچរΖ 

2005 ழൎٵ୭Δٲᣤૹհࠐ൅ֵࣥࡾൎ௺Ꮘଅኙक़ᓊԮਣᑧ௧׆௧ཞ֗ᚊڣ

ଅ൅ࠐհᑊᑪኙ௧ࣥࡾᒴᖫֵΕሏᖈዌທढ֗௣ंჇΕ௧໲࿛๻ਜΔທګᣤૹऱ

ෟࠧ๯୭Ζ߻ᑪࣥ૞࿇ཀዦੌढַ߻ᖲ౨Δ໢ֵࢨ௿ాհࣥ൅༏ឈࠠڶய࣠Δ܀

ࣥ൅༏ለՕࢨᖫი။ՕΔኙ྇ᒷՕীዦੌֵհᓢᚰய࣠ࠋޓΖٵழ੡྇ᒷ௧᏶֗
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ᑊᑪհ؎௡౨ၦΔࣥ൅հদ৫Ꮑᏺףհ؆Δֵࣤࣥ׌Հ೏אՀؘႊയ܅سᅶհՀ

ᐋֵࣥΖڼڂΔ߻ᑪࣥհছጤ੡ֵ܅ᥒហ൅Δխၴ੡࣐နॕհᅶࣥ൅Δ৵ֱ੡Օ

໨ֵࣥ൅࿛ࢬዌګΔृࢨਢڇ೏ՕᖯֵࣥՀᖄԵ܅ᅶᥒֵΔ៶אທګᓤᐋࣥগΔ

௧߻ࣥࡾᑪய࣠ለࠋΖൕक़ᓊ௧ࡾᓳ਷ࣥ൅༏່՛Ꮑڶ 30Д40 ֆ֡ᐈΔࣥ։ޓᄅ

ؘ૞հࣥ൅༏່՛Ꮑڶ 60Д70 ֆ֡ᐈΰຫತᔕΕ႓ၼࣔΔ2009αΖ 

 

 

؀᨜௧چࡾ൅መ৫ၲ࿇Δ௧چࣥࡾՕ༏᠏೚ᛍ௧ՠᄐ೴࿛הጟشຜΔ௧ࡾᒵ

ॿ፱ֲ墿ᣤૹΔԳՠ௧ࡾଆઓཆቺᄕ੡ᣤૹΔ੷۟۞ྥ௧່ࡾছᒵֵ຾႓ൄڂ௅

൅փΔࣥࡾհ௧܉ছ։ؒ௿ా֗ሿᅷ։ؾڇΖڽႜଙਯࢨી፸᥻ۖࠧޱ๯Օ௡ߓ

ཚৱ෼ژհ௧ࣥࡾ౨࿇ཀ߻ଅ߻ᑪ࿛߀߻ᖲ౨Δኔڇᄕ੡ܺᣄΖ 

௅ᖕ௧່ࣥࡾᄅᛀࡳ堚਷࿨ Δ࣠ࣥ ೭ࣥٺݝ೴ጥ෻๠ᗨᄕᙄ෻چٺ௧ࣥࡾհ༚

៱ທࣥૠ྽Ζچٺ࣍طរ௧ࡾঅࣥڜऱټጠΔՕ࢏ڍᥛֲएழཚृټࡎࢬΔᙟထ

षᄎ֗چ෻යٙ᧢ᔢΔ௧פࣥࡾ౨ࢨ๺ᄎࢬڶ᧢֏Δ௧ࣥࡾऱᔞᒔټጠᏁאףᛀ

ಘଥإΔٵழ੡ൎ֏௧ࣥࡾհጥ෻ࢬᏁΔᜯ௧ࡾ 150 ֆ֡ᒤ໮փհࠡה໢ٍۯᏁ

৬مઌᣂຏ໴ᜤᢀֱڤΔၞٵ٥۩௧ࣥࡾհጥ෻ፂᥨՠ܂Ζ 

ᙟထ௛ଢ᧢ᔢٺጟᄕጤ௛ଢයٙՀΔ؀ࠐآ᨜௧ࣥࡾऱؘ૞ࢤႨֲؘ墿ᏺףΔ

௧ࣥࡾ൅᠏شᏁ೚ᣤ௑ૻࠫΔאᒔঅ௧ࣥࡾ൅հ߀߻ᖲ౨Δٵழൎ֏௧ࡾᓤᐋࣥ

ࣥ൅ऱিऴֽ֗ؓ࿨ዌΔ֗א௧ࣥࡾፖՒֵዌທढᔞ৫ჸ಻ݾ๬࿛ΔઃᏁףൎઔ

Ζߒ
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۩ਙೃᆖᛎຝֽܓᆟ 2010 ؀᨜௧ࡾᄗउΖ

http://www.wra.gov.tw/ct.asp?xItem=12592&CtNode=3133Ζ 

 ΖקठΔ؀נ׹ֆૻڶᄐࠃ֏֮ߩΖ᎛ࡾ؀᨜ऱ௧ ᒳထ 2001॑ైޕ

ࣥঊ٤ထ 2008 ፕ᨜ऱԼՕچ෻ᤜᠲΖ᎛ࠃ֏֮ߩᄐૻڶֆנ׹ठΔק؀Ζ 

ࣥ೭2010 ݝ ࣥᄐอૠሽ՗஼Ёፕ᨜چ೴অ૿ࣥڜᗨΖ

http://www.forest.gov.tw/content.asp?CuItem=52265Ζ 

ࣥព࢘Εᓐࣔୃ 2010 ᢅࣟࣥ೴ጥ෻๠հ௧ࣥࡾທࣥΖᛩቼጸ֏ 51: 41-50Ζ 

ฐݳᑢΕൈᡤ 1961 ؀᨜հ߻ଅࣥΖል༚ᄎ௽עร 32ᇆΖ 

ຫࣔᆠ 2006 ௧֗ࡾᨖᛘچጸ֏Ζ؀᨜ࣥᄐ 32(1): 27-29Ζ 

ຫತᔕ 1987 ؀᨜௧ࣥࡾհسኪᛩቼፖທࣥݾ๬Ζ෼ࣥߛז 3(1): 49-63Ζ 

ຫತᔕ 2001 ؀௒Ⴜᗼଆઓַࣥ߻অࣥڜᚨףൎऱൻਜΖ෼ࣥߛז 16(2): 31-35Ζ 

ຫತᔕ 2008 ௧߻ࡾଅࣥऱᛜທፖᖲ౨ΖᘋՕልᄐ 66: 6-13Ζ 

ຫತᔕ 2008 Գՠ௧ࡾঅࣥڜ༚៱Ζࣥᄐઔߒറಛ 15(1): 18-21Ζ 

ຫತᔕ 2009 ௛ଢ᧢ᔢኙ௧ࣥࡾऱᐙ᥼Ζࣥᄐઔߒറಛ 19(3): 4-8Ζ 

ຫತᔕΕ႓ၼࣔ 2006 क़ᓊ௧߻ࡾଅঅפࣥڜ౨֗ᛜທኙ࿜Ζ؀᨜ࣥᄐ 32(1): 

17-22Ζ 

ຫತᔕΕ႓ၼࣔ 2008 ؀᨜۫௧ࡾଆઓࡳڜኙ࿜൶ಘΖรԿࡻᛩቼঅᥨࣥᆖᛜጥ

෻ઔಘᄎΖ۩ਙೃልᄐࡡ୉ᄎࣥᄐᇢ᧭ࢬխ୕ઔߒխ֨Ζ 

ຫತᔕΕ႓ၼࣔ 2009 ؀᨜௧߻ࡾᑪࣥᛜທኙ࿜Ζรࡻ؄ᛩቼঅᥨࣥᆖᛜጥ෻ઔ

ಘᄎΖ۩ਙೃልᄐࡡ୉ᄎࣥᄐᇢ᧭ࢬխ୕ઔߒխ֨Ζ 

ຫತᔕΕཾዧࣔΕੋ༄֮ 2004 ௒Ⴜ๺଻ཽ௧ࡾଆઓհฝ೯֗ࡳઓཬढհس९Ζ

խဎࣥᖂעࡱ 37(4): 367-377Ζ 

ᘸᜣࣔΕ2010 ୃאࡌ ᄅࣥێ೴ጥ෻๠௧ࣥࡾհᛜທΖᛩቼጸ֏ 51: 33-40Ζ 

ૉۂঞ࢘ᒳ 1961 ֲء圸௧ࣥࡾΖچ෺נठषΔࣟࠇΖ 

堩Ⴢ ፌထ 1964 ཤࣥ߀߻ᖂΫ՞چ·௧ࡾ圔坒圽ཤࣥ圸অ٤ΖཤנקठषΔࣟࠇΖ 

ઓ࠰߻ᄎ጑ଥ 1984௧ࡾ圸ઓ߻Δઓ߻䝤᫿ߓ坸垫垹坻ʳ ɒ-9Ζفസ஼ࢋΔࣟࠇΖ 

ऱ圴ᛩቼᖲ૿ڍΫࣥࡾ圸௧ءֲ Ո 1992ߜֵ׽Ε᎛ᢏए૴Εࢉ՟ਙفΕݛմޘ

౨圲圧圸੒شΖSoft Science, INCנठΔࣟࠇΖ 

ପփԫԲ 1956 ᨖଅ୭圲௧ࣥࡾΖֲسءኪᖂᄎ፾5Κ123-127Ζ 
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෍ມඕհΕ್ ໱᜗2005 ࢉ 垟垴坱垮垹垗ࣥ圸੍ं᎘྇ய࣠圵䈅圣坕ەኘΖร 13

 ෺ᛩቼ坸垴垞坹坧垡ᝑዝᓵ֮ႃ p . 293-298Ζچڃ

 

    ؀᨜௧ࡾঅ૿ࣥڜᗨΰ2009ڣΔࣥ೭ࣥݝᄐอૠα         ໢ۯΚֆຸ 

ַࣥ߻೴ܑ ᜔ૠ ଆઓچ ໂࣥ߻ଅࣥ ᑪ୭߻ ଅནࣥ ູᄐࣥ ໂု 

᜔  ૠ 14186.06 5282.89 3665.19 316.12 1082.15 4720.95 ʳ  

؀᨜ء୾ 13785.54 5262.20 3325.89 316.12 1082.15 4680.42 ʳ  

ፕקᗼ 676.97 495.97 21.94 ʳ Ё Ё 159.06 ʳ  

ᥞᗼ 3963.90 550.41ࡵ 19.07 ʳ Ё ʳ Ё 3394.42 ʳ  

௒Ⴜᗼ 1002.34 1002.34 Ё ʳ Ё Ё ʳ Ё ʳ  

ᄅێᗼ 168.53 148.90 19.63 ʳ Ё Ё ʳ Ё ʳ  

્ொᗼ 1147.26 1121.10 26.15 ʳ Ё Ё ʳ Ё ʳ  

ᄅ88.17 88.17 ؑێ Ё ʳ Ё  ʳ Ё ʳ  

ፕխᗼ 258.67 ʳ Ё 258.67 ʳ Ё Ё ʳ Ё ʳ  

ኦ֏ᗼ 287.02 84.57 202.45 ʳ Ё Ё ʳ Ё ʳ  

ႆࣥᗼ 671.06 632.47 18.83 ʳ Ё Ё 19.76 ʳ  

ቯᆠᗼ 154.61 120.49 34.12 ʳ Ё ʳ Ё ʳ Ё ʳ  

ፕতᗼ 301.89 223.77 9.43 ʳ Ё ʳ Ё 68.69 ʳ  

ፕতؑ 296.78 292.53 4.25 ʳ Ё Ё ʳ Ё ʳ  

ৠࣟᗼ 3287.61 ʳ Ё 1877.27 286.64 1082.15 922.79 ʳ  

ፕࣟᗼ 1118.07 440.35 577.14 29.48 Ё 71.09 ʳ  

क़ᓊᗼ 362.68 61.13 256.95 ʳ Ё Ё 44.60 ʳ  

ᠦ୾چ೴  ʳ  ʳ  ʳ  ʳ   ʳ  

ᑫྋᗼ 400.52 20.69 339.29 ʳ Ё Ё 40.54 ʳ  
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Ֆڷ੻ 1ǵำߪ൏ 2 
 

੡۫ত܂ত۟؀তאਔႆࣥץଅࣥ։Δ߻ࡾ೴հ௧چ؀᨜ऎ௧אߒઔء

೴چຝק੡܂ᗼק؀۟קאێ೴Δ֗ᄅچ੡խຝ܂ொ્۟קא֏೴ऱ྽։Εኦچ

ऎ௧٥ګݙ੡ေ۷጑ྒྷհኙွΖᇢ܂ 40๠ທࣥچऱཏ਷Δᙇᖗڇ௒ႼΕᄅێΕ્

ொΕኦ֏ΕႆࣥΕቯᆠΕ؀ত᜔٥৬م 16๠௧߻ࡾଅࣥ։Δ৬ةمՆᑌ೴ऱ጑ྒྷ

֗ၞ۩ေ۷Δຘመऴ൷ᨠኘֵࣥس९ൣݮΔైڂشܓ։ֱ࣫ऄޣ൓᠏ၗఢإΔ٦

ၞ۩ᦞૹףᦞΔอૠᇷறូ౏׌נ૞ᐙ᥼ڂ՗Ζ៶ైڂط։࣫ូࢬ౏נऱ࿨࣠Δ

९Εᖫগ੒سᆺׂڶΔ։ܑైڂ૞׌հࢤ೴ᐙ᥼ֵࣥᔞᚨچ࿇෼խΕতຝऎ௧ױ

ԺΕᠦ௧᎛२֗سढٲ୭࿛ 4 ଡ׌૞ైڂΖۖڼ 4 ႈࠡైڂᇞᤩၦሒࠩ 76%Δױ

 Ζࢤ।זհࡳԫڶ९ൣउࠠسࠐآࣥࡾ।ࠡኙ࣍௧ז

 

 

ᐋՀະΕچ୭ᓳ਷ΕٲΕࣥ։ࢤኪທࣥΕࣥ։ᔞᚨسࡾଅࣥ։Ε௧߻

 ։࣫ైڂ

 

 

 

 

 

 

1 ഏمቯᆠՕᖂཤࣥዄ۞ྥᇷᄭᖂߓઔسߒΔቯᆠؑᖂࢌሁ 300ᇆΖ 

Graduate Student, Department of Forestry and Natural Resources, National Chiayi 

University, 300, University Rd., Chiayi 60004, Taiwan, ROC. 

2 ഏمቯᆠՕᖂཤࣥዄ۞ྥᇷᄭᖂߓ೫ඒ඄Δቯᆠؑᖂࢌሁ 300ᇆΔຏಛृ܂ΖAssociate Professor, 

Department of Forestry and Natural Resources, National Chiayi University, ROC, 300, University Rd., 

Chiayi 60004, Taiwan, ROC. Corresponding Author, E-mail: kyho@mail.ncyu.edu.tw 
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؀᨜੡௧୾ীഏ୮Δ؄૿ᛩ௧Δࠩ࠹௧੉ڍ᧢௛ଢऱᐙ᥼ਢ੷Δࡱמڣޢऱ

Օၦଅઓ֗ᨖᣆ࿛ګທࡾऱᏈଅ֧ၞհ۫তଅΔຟᄎኙ௧ڶൄࡱଅΔ֗୙ࡱקࣟ

෼ွΖଅઓᄎլឰॿ᦭௧چࡾ೴ԳࢪاॐΔࠀທٌګຏլঁΔ֗ኙል܂ढທګᄕ

Օऱ႞୭ΙᨖᣆՈᄎທګཬढᣤૹᨖ୭Ζ݁ᄎທ۰ࡺګ௧چࡾ೴Գسا੒ऱլঁΖ

௧ࣥࡾ੡փຬऱৠᎽΔאױ᡹ࡳ௧ࡾᒵΔലൎଅ൅ࠐऱଆઓΕᨖᣆ࿛ٲ୭ࣂᖒല

ַࠡ࣍௧ࡾᒵՂΔኙऎ௧اࡺհࡎسತข٤ڜፖልΕድᄐ๻ਜፂᥨڶऴ൷ऱᣂএΖ

੡ᏈଅΕᑊଅ࿛ᛳၴ൅ࠐऱధᡏਢઌᅝൎՕΔᝫਢᄎທګທֵࣥჾ႞سࢨ९ಐಯΖ 

ۖཤࣥऱ೜ൈਢດዬࠩ࠹ૹီΔભഏ۞ ፖਙ࿜ऱᏁחഗ࣍ࠫૡઌᣂऄڣ1990

૞Δࣥط೭ᆟፖᛩঅٵ٥ݝ࿇୶጑ྒྷૠ྽Δආ࠷Օ๵ᑓߓอ࠷ᑌΔၞ۩ഏ୮ཤࣥ

٢௄Εຫ׆)९ཚ᝟Ⴈऱᇷಛࡉ֏᧢෼उΕߓኪسᛧ൓ཤࣥא೜ൈऱ጑ྒྷΔߓኪس

՗૎Δ2002)Ζࠐآലᄎኙࣥ೭ڇݝ௧ၞࢬࡾ۩ऱທࣥچ೴Δၞ۩ֵࣥᔞᚨࢤ጑ྒྷΔ

ኙֵ࣍ࣥߪءऱ᧢֏Δ֗چߛسᛩቼऱڂ՗Δ૿ֱڍऱ፦ႃױ౨ທسֵࣥګ९ൣ

Εᛘࡾ௧۩ၞࠀऱֵࣥᇷಛΔڍޓጥᖲᣂ׌ᄐࣥࠎ༽ඨ౨ݦΔైڂऱૹ૞ࠋլݮ

 Ζߛᛩቼऱ༚ࣥڜঅچ

෼उᓳࢤᑌڍढسፖࢤኪທࣥࣥ։հᔞᚨسࡾ೴௧چ൶ಘ؀᨜۫ຝߒઔء

਷Δࣥ։հᔞᚨࢤᓳ਷ץਔֵࣥس९֗ࠡઌᣂᛩቼڂ՗ᔞᚨࢤ(࠹୭ൣउ)Δࣥ։ऱ

ᔞᚨࢤᓳ਷Δঞಾኙچߛسᛩቼڂ՗ኙࣥ։ऱᐙ᥼Ιسढڍᑌࢤᓳ਷ঞץਔسኪ

ທࣥࣥ։հسढڍᑌࢤಖᙕ֗ཬᆢዝཙᓳ਷Ζ៶طՂ૪ऱᓳ਷ေ۷৬مᔞ֊ऱᐿ

ڍढسଅࣥ߻ࡾ࿳৬ᤜΔ৬ዌ௧ޏ୭ٲ։ऱ೜ൈणኪፖࣥࡾ௧ࠎ༽ጥ෻ࠫ৫Δߛ

ᑌࢤᇷற஄Δ༼ࠎᆖᛜጥ෻հ೶ࠉەᖕΖ 

 

 

(҇)ᑌ೴๻ᆜ 

Նᑌ೴ऱ๻ᆜΔಾኙ؀᨜۫ຝةش९ཚ጑ྒྷΕᓳ਷Δᑌ೴๵ቤආشආߒઔء

ऎ௧Δࣥא೭ا࣍ݝഏ ٤૿ཏ࠷੡጑ྒྷᓳ਷հኙွΔආ܂ଅࣥ։߻ᄅհޓ৵ڣ93

਷Ιط៶ࠀᑑᄷ࠷ᑌհֱၞڤ۩ᑌ೴ऱ๵ቤፖ๻ᆜΖᑌ೴๵ቤ࣍তຝچ೴ऎᥛװ

৫ڣ 5 ๠጑ྒྷᑌ೴Δ։ܑ࣍ۯቯᆠᗼؒ๳᠜(ᄅ჆)Εቯᆠᗼࣟفၢ(㛌ቔ)Ε؀তᗼ
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ല૨ၢ(ല૨)Ε؀তؑڜত೴(ৄ۫)֗؀তؑؓڜ೴(ؓڜ)Ι࣍ࠀվڣ৫ؾᑑհխ

ຝچ೴Δᙇ࠷ 7๠ၞ۩጑ྒྷေ۷Δᑌ೴։ܑ؀۫ࣥႆ࣍ۯၢ(؀۫)Εႆࣥᗼ؀ᘋ੄

(նයཽ)Εኦ֏ᗼ॑૒ၢ(פ׆)Ε્ொᗼ৵ᚊ᠜(መཽ)Ε્ொᗼ૒ᇙ᠜(ࢪতΕ௧Ց)Ε

્ொᗼຏᔺ᠜(ຏؓ)Ε܂੡९ཚ጑ྒྷհᑌ೴Ζקຝ೴഑ګݙԱᄅێΕ௒Ⴜ࿛چ೴ऱ

 Նᑌ೴๻ᆜΖة

ലխຝ֗তຝ 12๠ᑌ೴ऱ๻ᆜආش 10 m ͪ 20 mΔ૿ᗨપ 0.02 haΖᑌ೴ڍڂ

ൎଅ݈൅ᨖᣆΖڶൄࡱמ୭Δٲ෕௦ڶൄࡱଅࣥ։Δ୙߻೴รԫᒵऱچऎ௧࣍ۯ

ᑌ೴ऱ๻ᆜאᇠ๠ࠠᖞ᧯ז।ࢤհࣥ։܂੡๻ᆜࡉေ۷ऱ೶ࠉەᖕΖ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ቹ  ᆜቹۯՆᑌ೴ة.1

 

2010/10/7 19



ಃϖۛᕉნߥៈ݅࿶ᔼᆅ౛ࣴ૸཮ፕЎ໣ 

(҈)ઔޗߒற 

ቯᆠࣥ೴ጥ֗ێᄅݝኪທࣥΔ௅ᖕࣥ೭سࡾ೴௧چಾኙ؀᨜۫ຝऎ௧ߒઔء

෻๠༼ࠎवທࣥ؀െ֗ທࣥچᤄቹ᧩قΔխΕতຝൄߠհທࣥᖫጟֵڶ຾႓Εᨛ

ոΕֽ႓ؼΕኲᆽ႓ᙘΕ႓ᙘΕ௧឴࣠ΕػՏᐋΕֵֽػΕે៴ᒌ֗ᨛޕ࿛ᖫጟΖ 

(҉)Ւᣦڂ՗ 

ࡳԫᑌ೴ᙇޢΔ۩ၞࡱᑌ։೓Εᄳ࠷ 4 ๠Ւᣦ࠷ᑌរΔشܓՒᣦ࠷ᑌᕴၞ۩

Ւᣦᑌءऱ࠷ᑌΔ։ܑਉ࠷෡৫ 0-10 cm֗ 10-20 cmՒᣦ፹ໂ੡ᑌءΖٺᑌ೴ऱ

Ւᣦᑌךء։෗݁ٽ֌ΔലՒᣦᑌءᆜ࣍ອළ๠ອ೓৵Δᆖመ֞உ 20 mesh (0.84 

m/m)ऱᗴጻመᗴໂشΖྒྷאףࠀၦՒᣦᨖ৫ፖՒᨃ pHଖΖ 

(Ҋ)ֵࣥس९ᓳ਷֗෼उေ۷ 

९।෼(ᖫ೏ΕഗஉΕ౥೏ऴஉ)֗෼उေ۷੡ᓳ਷Δֵࣥسಾኙֵࣥऱߒઔء

ᓳ਷ֵࣥᖫগणီؾش෼उေ۷ֱ૿ঞආڇၦՠࠠၞ۩ࠡᓳ਷Δྒྷشܓ९।෼س

ኪΕࣤᆺਯڽणउΕֵࣥჾ႞࿓৫ژࡉ੒णኪ࿛෼उऱᓳ਷Ζ 

ᖫشܓኪ᧢ฆေ۷Δݮᨠ؆شࠌᑛભഏ୮ኙ࣍ཤࣥ೜ൈ጑ྒྷຏൄەΔ೶؆׼

গΕಯ֏՛ࣤΕࣤයΕᖫࡉؼ௅ຝऱኔᎾ᧢ฆणउΔࢬ᧩෼ֵࣥᔡ࠹ᚘԺऱਐᑑ

հ؆ᨠݮኪ᧢ฆေ۷(ޕ৖ᔼΔ2005ΙᏥੳဎΔ2005)Ζ 

1Εֵࣥس९।෼ 

ګ९।෼٥։سֵࣥ 5ႈΔڶᖫ೏ΕഗஉΕ౥೏ऴஉΕࣤՀ೏Εᖫগऴஉ 

2Εֵࣥ؆ᨠݮኪ 

ֵࣥ؆ᨠীኪ։ګ 2ႈΔᖫগയ৫੡٠ᒵྤऄઠຘຝ։հᖫগ૿ᗨऱۍ։ֺΔ

იΕೡࣤ֗ᖫগᆺׂຝ։(USDA Forest Service, 2002)Δٍጠᆺയ৫׌ਔֵࣥץ

(foliage density)Ιᖫগຘီ৫੡٠ᒵઠຘຝ։հᖫগ૿ᗨऱۍ։ֺΖᖫগຘီ৫ࠀ

ॺᖫগയ৫ऱᇖᑇΔࠟृઌࠀףॺۍ։հۍΖ 

3Εᖫগණਯ 

ᖫগණਯֵࣥאᖫগණਯ࿓৫ֵࣥ۾ᖫগऱۍ։ֺ੡ေ۷հࠉᖕ 

4Εᖫগֺ 

ᖫগֺ੡੒ᖫগ۾ᖫ೏հֺ෷( USDA Forest Service, 2002)Δᖫগֺ= (ᖫ೏-ࣤ

Հ೏) /ᖫ೏Ζ 
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5Εֵࣥᖫগݮणֺ 

 णֺΖݮ౥೏ऴஉΔං۷ֵࣥאᖫ೏ೈֵࣥشܓ

6Εֵࣥ࠹୭࿓৫ 

ֵࣥᔞᚨࢤཏሙီشࠌᤚࡳܒ(visual estimatoion)ΔᆺׂΕࣤයΕᖫ֗ؼ௅ຝ

णኪऱᓳ਷ֵࣥق᧩ױᔡ࠹ᚘԺऱਐᑑΖᨠྒྷ᧢ᑇڶՀ٨ 13ႈΙ(1)ژ੒(2)௅ຝჾ

႞(3)ᖫؼჾ႞(4)ၲक़/࿨ኔ(5)ࣤණਯယ(6)ᆺൾᆵ෷(7)ᆺׂᠱ(8)ۥᆺਯ࿓৫(9)ఐ

୭(10)៽୭(11)ᓍᢏٲ୭ 

(ҋ) ዝཙཬढᓳ਷ 

    ᓳ਷ऎ௧چ೴࣍ م৬׊։Δၞ۩ዝཙཬढऱᓳ਷ࣥࡾ৵ၞ۩ᄅཬऱ௧ڣ2004

 :ڤԿጟᓳ਷ֱګᑌᓳ਷Ζ։࠷۩ᣊীၞچߛسࠉࠀᙕΔټࠡ

1Εچ๯ཬढᓳ਷Κધᙕᑌ೴փچ๯ཬढհጟᣊΔ֗ࠐ؆ܶץ଺سᖫጟհֵءΕ౻

 ᨠኘऄං۷ᑌ೴փගᆢᑇၦΔಘᓵࠡ᠆༄৫Ζאཬ௓Δࢨཬढհ્ؔء

2Εֵ ཬढΔ࣍ء੒ֵژཬढΚಖᙕᑌ೴փ౥உɪ1cmհء ౥೏๠(1.3m)ྒྷၦࠡ౥உΖ

شܓࠀհᚌႨ৫Ζ(բ቏֏ᖫጟܶץ)ᖫጟسᖫጟፖ଺ࠐ؆୚ᇘຌ᧯ૠጩΕֺለشܓ

ᖫጟගسᖫጟගᆢፖ଺ࠐ؆ছؾᖫጟհ౥உֺ෷Δංጩسᖫጟ֗଺ࠐ؆ᑌ೴հٺ

ᆢհ࿨ዌ᧢֏Ζ 

3Εૠጩנᑌ೴խנ෼հ؆ࠐཬढጟᣊհ᙮৫ፖᚌႨ৫Δ᠏ࠀངګઌኙཬΔࠐૠጩ

ࠡԵॿ࿛్Ζ 

(1)ઌኙ៿።৫(Relative Coverage)%=ਬጟཬढհ៿።৫/ᑌ೴ٺཬढ៿።৫հ᜔ࡉ

×100%Ζ 

(2)ઌኙ᙮৫(Relative Frequency)%=ਬጟཬढհ᙮৫/ᑌ೴ٺཬढ᙮৫հ᜔ࡉ

×100%Ζ 

(3)ૹ૞ଖਐᑇ(IVI)=(ઌ৫᙮৫+ઌኙ៿።৫)/2 

ᑌ೴๻ᆜֱڤਢಾኙسኪທࣥࣥ։ࠐ؆۩٤૿ၞཬढऱᓳ਷Δޢଡچߛسᙇ

ᖗ8ଡ 10mͪ10m ੡ഗءᑌ೴໢ۯΔ٦ࠀലࠡา։੡4ଡ 5mͪ5m ऱ՛ᑌ೴Δܓא

ᓳ਷ፖᇷற։࣫Ζ 

(Ҍ)อૠ։࣫ 

ֵࣥ೜ൈणउऱ࿓৫شאױլٵऱ᧢ᑇࠐ༴૪Δڂ܀੡᧢ᑇၴᣂএᙑጵᓤ

ᠧΔৰᣄऴ൷ྒྷࢬط൓ऱ᧢ᑇխऴ൷ড়ᨠ։ᣊ೜ൈ࿛్ΖڼڂΔጥ෻Ղൄאᓳ਷
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ऱ᧢ᑇၞ۩։࣫Δຘመၦ֏ፖױኔྒྷऱᓳ਷ႈؾΔ৬۫مຝऎ௧߻ଅࣥऱ೜ൈਐ

ᑑܗ࠰אေ࿛Ζءઔشࠌߒ SPSS 12อૠ୚ᇘຌ᧯ၞ۩։࣫Ζ 

1Εైڂ։࣫ 

ለ֟אΔైڂऱٵԫิ٥נ࠷ࢼऱ᧢ᑇխΔڇژԫᆢઌյᣂএط։࣫ਢైڂ

ऱፂᑇࠐ।෼଺٣ऱᇷற࿨ዌΔۖԾ౨অఎנ଺ڶऱᇷற࿨ዌࠎ༽ࢬऱՕຝ։ᇷ

ಛ (႓ঊ૎Δ2002)Ζైڂ։࣫ऱؾऱਢݦඨ౨ജ૾܅᧢ᑇऱᑇؾΔڇԫᆢࠠڶઌ

ᣂࢤऱᇷறխΔנބ༓ଡᐙ᥼଺ࡨᇷறऱైڂٵ٥Ζطຍڼ࢖ࠄઌᣂऱ᧢ᑇխބ

༈ឆ៲ࠡխటإᐙ᥼࿨࣠ऱ׌૞ైڂΔۖ࠷ࢼ᧢ႈխऱైڂٵ٥Δኙైڂऱဇ࠷Ε

ڂ٣ऱቃཚΔຍጟࠃڶ޲ছຟߒႈऱ։ᣊΔઔ᧢֗אऱփ୲ΔైڂऱᑇၦΕైڂ

ైဇֱ࠷ऄជ᥆࣍൶౉ైڂࢤ։࣫ (exploratory factor analysis)Ζ 

ᙇᖗ඿։࣫ऱ᧢ᑇΔޣࠀઌᣂఢೄ۷אૠ٥ຏࢤΖ٥ຏ۷ࢤૠֱऄൄ່ڶش

೏ઌᣂএᑇऄ(PRIOS=MAX)Εᓤઌᣂএᑇֱؓऄ(PRIOS=SMC)֗֘៿࠷ࢼైڂ

ऄΖࠉᖕঅఎ௽ᐛଖӳՕ࣍ 1 հైڂٵ٥Ε௽ᐛଖՕ࣍ 0 հ࠷ࢼאࢨైڂٵ٥հ

౨ᇞᤩైڂ 75%հ᧢ฆၦ࿛ֱऄբެైڂࡳऱᑇؾΖ 

 

 

(҇)ཏ਷࿨࣠ 

1Εທࣥچཏ਷ 

ኪທࣥΔ࣍سࡾ೴௧چಾኙ؀᨜۫ຝऎ௧ߒઔء ኪسࡾ৵հᄅཬ௧אڣ2004

ທࣥࣥ։Δၞ۩ࢤ٤૿հཏ਷ՠ܂Δ׼؆ᏺףԱኦ֏֗ᄅێऱཏ਷ᇷறΔᇡาཏ

਷࿨࣠ڕ।  ॵᙕΖڕΔᅃׂقࢬ1
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। 1.۫ຝऎ௧௧߻ࡾଅسኪທࣥཏ਷ 

 

ᒳᇆ ۯᆜ ڣ৫Ιᒳᇆ ᖫጟ ਷ு෼उ 

1 ௒Ⴜᗼᨠଃၢ౻

ዱ੄ 

96Ι232ᇆ ֵ຾႓Ε႓ᙘΕ౻௧

௏ΕػՏᐋ 

ڍയΔ۟๺׊ݶ९ຒ৫س౻փհᠧچທࣥڼ

્ֵբ๯ᠧ౻ࢬ៿።Ζ 

2 ௒Ⴜᗼᨠଃၢ౻

ዱ੄ 

96Ι233ᇆ ֵ຾႓Ε႓ᙘΕ౻௧

௏ 

Ζࠋ९णउس຾႓Ε႓ᙘΕ౻௧௏ֵچທࣥڼ

3 ௒Ⴜᗼᨠଃၢ౻

ዱ੄ 

98Ι251ᇆ ౻௧௏Ε௧឴࣠Ε㉞

ᄘ 

९णउسհ㉞ᄘΕ௧឴࣠Ε౻௧௏چທࣥڼ

 ຒΖݶ९س౻Δഄᠧࠋ

4 ௒ႼᗼՕႼၢޥ

ി੄ 

97Ι239ᇆ ֵ຾႓Ε႓ᙘΕֽػ

ֵ 

՗ທࣥऱ႓ᙘΕֵ຾႓س९ൣړߜݮΖ 

5 ௒Ⴜᗼᨠଃၢᖫ

ࣥ՗੄ 

93Ι211ᇆ ֵ຾႓Ε႓ᙘΕ௧឴

࣠ΕᨛոΕֵֽػ 

ଅऱᐙ᥼ࠩ࠹ଅႨൎঢΔຝ։્ֵچທࣥڼ

 ඙Ζੁࠄڶ

6 ௒Ⴜᗼᨠଃၢػ

 ੄֢ޥ

98Ι248ᇆ ֵ຾႓Ε႓ᙘΕ౻௧

௏Εֵֽػ 

ڍᄅ৬๺ڶጹᔣ௧ᢰΔଅႨለൎΔچທࣥڼ

 ኙ્ֵհঅᥨΖףᏺױଅ᨝߻

7 ᄅێᗼᄅ᠆ၢ৵

ྋ੄ 

93Ι73ᇆ ֵ຾႓Ε႓⯡ΕػՏ

ᐋΕֵֽػΕᡯഺ௧

ཞ 

ທࣥچփֵ຾႓Ε႓⯡Εֵֽػհس९णउ

९Ζسᝫլ۟ᐙ᥼ֵࣥ܀ԵॿጟԵॿΔڶΔࠋ

8 ᄅێᗼᄅ᠆ၢ৵

ྋ੄ 

98Ι82ᇆ ֵ຾႓Ε႓⯡Εֽػ

ֵΕ౻௧௏ 

౻௧௏ፖ႓⯡س९ړߜΔֵ຾႓ڶ࿑ਯऱൣ

 ΖՕक़ভ᠆౻ԵॿᣤૹΖݮ

9 ᄅێᗼᄅ᠆ၢܾ

՗Ց੄ 

93Ι74ᇆ ֵ຾႓Ε႓⯡ΕػՏ

ᐋΕᨛո 

ֵ຾႓ڶ࿑ਯऱൣݮΔ໮᨝؆ֵڶ຾႓߻ଅ

ࣥΔ֟྇ױଅऱᐙ᥼Ζ 

10 ᄅێᗼᄅ᠆ၢܾ

՗Ց੄ 

98Ι83ᇆ ֵ຾႓Ε႓⯡Εֽػ

ֵΕ౻௧௏ 

႓⯡ፖ౻௧௏ऱس९णउࠋΔ׊໮᨝؆ֵڶ

຾႓ࣥګΔ྇֟ଅऱٲ୭Ζ 

11 ᄅؑێ௧୕੄ 94Ι64ᇆ ֵ຾႓Ε႓⯡Εֽ႓

 ֵֽػΕؼ

 Ζࠋ९णउسጹᔣ௧ᢰΔ્ֵچ೴ທࣥڼ

12 ᄅێᗼؑקێᘷ

ࠝᙍ੄ 

98Ι83ᇆ ႓⯡ΕֵֽػΕ౻௧

௏ 

຾႓ֵڶ೴᥆ֵ࣍຾႓ࣥՀ்ཬΔலೡՈڼ

୭Ζٲ౻୭ΔՈྤᠧٲଅऱ࠹ৠᎽΔլ܂ࣥګ

13 ᄅێᗼؑקێᘷ

ࠝᙍ੄ 

97Ι77ᇆ ֵ຾႓Ε႓⯡Ε౻௧

௏ 

܀೴ଅႨൎঢΔڼΖړߜ९णउسچທࣥڼ

լ࠹ଅ୭ࢬᐙ᥼Ζ܀ᠧ౻س९೏৫༓׏բ៿

።ֵࣥΖ 

14 ᄅێᗼؑקێᘷ

ࠝᙍ੄ 

97Ι81ᇆ ֵ຾႓Ε႓⯡Ε౻௧

௏ 

 ഔᗨॺൄᣤૹΖޥଅ࠹چ೴ທࣥڼ

15 ᄅؑێԼჇᐇ੄ 95Ι75ᇆ ֵ຾႓Ε႓⯡Ε౻௧

௏Εֽ႓ؼΕ㉞ᄘ 

ଅऱᐙ᥼Δଅઓഔᗨॺࡱקࣟڂچ೴ທࣥڼ

ൄᣤૹΖছ༓ඈऱ߻ଅ᨝༓׏๯ޥൽ።Δ܀

৵૿༓ඈ્ֵس९णउࠋΖ 

16 ᄅؑێ௧ᛍ੄ 96Ι76ᇆ ֵ຾႓Ε႓⯡ΕػՏ

ᐋΕ௧឴࣠Εᨛո 

 Ζࠋ९णउለسΔ્ֵړߜ೴ፂᥨጥ෻ڼ

17 ્ொᗼ૒ᇙ᠜ࢪ

ত੄ 

98Ι009ᇆ ֵ຾႓Ε౻௧௏Ε႓

ᙘΕֽ႓ؼ 

೏Δٵፖ્ֵ׏९೏৫Ո༓س౻ᠧچທࣥڼ

Ꮑ૞ၞ۩ೈ౻ऱՠ܂Ζ 

18 ્ொᗼ૒ᇙ᠜۫

௧੄ 

98Ι008ᇆ ֵ຾႓Ε౻௧௏Ε႓

ᙘΕֽ႓ؼ 

ଅ᨝Δེ߻௧໲֗ڶலᜯ௧ᢰΔࠠچທࣥڼ

ଅઓഔᗨऱൣݮսᣤૹΔຝ։્ֵႛژᆺׂ

֗Ղתຝऱ๓᥻ڇઓ؆Ζ 

19 ્ொᗼຏᔺ᠜௧

ᛍ੄ 

98Ι006ᇆ ֵ຾႓Ε႓ᙘΕ౻௧

௏Εֽ႓ؼ 

 ΔԵॿጟԵॿ࿑ᣤૹΖࠋ९س્ֵچທࣥڼ

20 ્ொᗼ৵ᚊ᠜መ

ཽ੄ 

96Ι007ᇆ ֵ຾႓Ε႓ᙘΕ౻௧

௏Ε㉞ᄘ 

९णኪسଅ᨝ଙჅΔֵ຾႓߻ຝ։چທࣥڼ

 Ζࠋ
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।ࢭ 1.۫ຝऎ௧௧߻ࡾଅسኪທࣥཏ਷ 

 

ᒳᇆ ۯᆜ ڣ৫Ιᒳᇆ ᖫጟ ਷ு෼उ 

21 ኦ֏ᗼ॑૒ၢ׆

 ੄פ

95Ι௧ڗ 3

ᇆ 

ኲᆽ႓⯡ΕػՏᐋΕ

 גΕֽ࿝ֵֽػ

Ζࠋ९ൣउس્ֵ᧯ΔᖞݮპණਯऱൣࠄՏᐋػ

22 ኦ֏ᗼ॑૒ၢ׆

 ੄פ

94Ι௧ڗ 11

ᇆ 

ֵ຾႓ΕػՏᐋΕֽ

࿝גΕ௧ૈốΕᑬዉ

ᖫΕնරᆬ 

ԵॿጟԵॿΖڶΔࠋݮ९ൣس᧯ᖞֵࣥچທࣥء

23 ኦ֏ᗼ॑૒ၢ׆

 ੄פ

98Ι௧ڗ 1

ᇆ 

ֵ຾႓Εኲᆽ႓⯡Ε

ֽ႓ؼΕػՏᐋΕᨛ

Εֽ࿝ֵֽػΕޕ

ΕՕᆺ՞ᨛΕ՛ᆺג

ত੉ޜΕᡯෑ௧ཞ 

Δࠋለݮ९ൣس੡ᄅཬທࣥΔֵࣥհچທࣥء

 ଅ୭ᐙ᥼Ζࠩ࠹೴࿑პڼ

24 ኦ֏ᗼ॑૒ၢ׆

 ੄פ

97Ι௧ڗ 1

ᇆ 

ֵ຾႓ΕᨛޕΕֽ࿝

 ג

ԵॿڶΖࠋ९णउለسޕ຾႓Εᨛֵچທࣥء

ጟԵॿΔ܀ᝫլ۟࣍ᐙ᥼ֵࣥس९Ζ 

25 ኦ֏ᗼ॑૒ၢة

ᘋ੄ 

96Ι௧ڗ 1

ᇆ 

ֵ຾႓ΕػՏᐋΕᨛ

ֽػΕኲᆽ႓⯡Εޕ

ֵ 

ທࣥၞڶچ۩ၲᄮᖞچΔᖞ᧯ऱس९ൣݮለ

 ΖݮණਯऱൣڶΔ०ଅ૿ֵࣥ࿑ࠋ

26 ႆࣥᗼຽᐇၢ๺

଻ᐇ੄ 

94Ι௧ڗ 9

ᇆ 

ֵ຾႓ΕػՏᐋΕ㉞

ᄘ 

Δႛપچࣥڜድ჆லհድᄐঅ࣍ۯچທࣥء 0.4 

haΔ்ጟᖫጟֵڍ຾႓֗㉞ᄘ੡ڍᑇΔػՏᐋ

 Ղ࿇෼Ζچທࣥ࣍آ

27 ႆࣥᗼിહၢ౻

ྋ੄ 

94Ι௧ڗ 10

ᇆ 

ֵ຾႓Εኲᆽ႓⯡ ທࣥچ၏௧ለ᎛Δءທࣥ٨࣍آچཏ਷ᒤ໮Ζ

28 ႆࣥᗼ؀۫ၢ؀

ᘋ੄ 

95Ι௧ڗ 12

ᇆ 

ֵ຾႓ΕᨛޕΕػՏ

ᐋ 

Ւᣦࠠੑᨖհய࣠ΙچΔࣥچᄮᖞၲچທࣥء

੡ޕ຾႓֗ᨛֵאڍհທ્ֵࣥژ෼چທࣥء

 ΖߠΔࠡ塒ທ્ֵࣥঞ֟׌

29 ႆࣥᗼ؀۫ၢڳ

 ੄ڜ

95Ι௧ڗ 16

ᇆ 

ֵ຾႓Ε؀᨜௧௏Ε

ਯߺੴΕػՏᐋ 

ഏاբ࣍چທࣥء Ԯִٝᐸٌႆࣥᗼਙڣ97

 ᓳ਷Ζڻء٨࣍آጥᝤΔࢌ

30 ቯᆠᗼࣟفၢ㛌

ቔ੄ 

96Ι௧ڗ 19

ᇆ 

ֵ຾႓ ء೴چڂᐋՀະᣤૹΔᖄીທࣥچ୙ࡱ(Ꮘଅࡱ)

 Ζࠋ९णउլس෕௦Δ્ֵڍ

31 ቯᆠᗼؒ๳᠜ᡁ

ཽ੄ 

97Ι௧ڗ 25

ᇆ 

ֵ຾႓ΕػՏᐋΕ႓

⯡Εֽ႓ؼ 

ທࣥچආၲشᄮᖞچհֱၞڤ۩્்ֵཬΔ։

೴்ጟףՂፂᥨጥ෻ړߜΔ્ Ζࠋ९ൣउለسֵ

32 ቯᆠᗼؒ๳᠜ᄅ

჆੄ 

93Ι௧ڗ 3

ᇆ 

ֵ຾႓Ε႓⯡Εֽ႓

 ՏᐋػΕؼ

૞׌Δچ৵ֱທࣥࢬհᄅ჆ࣥ೭ڶ៱ທࣥ੡ء

੡ֵ຾႓ࣥՀհᇖཬΔګ੒෷ለ೏հᖫጟֵڶ

຾႓Εֽ႓֗ؼ႓⯡Ζ 

33 ؀তᗼק॰ၢᠨ

ਞ੄ 

93Ι௧ڗ 2

ᇆ 

ֵ຾႓Ε႓⯡Εֽ႓

 ؼ

ڂ೴Δທ્ֵ࣐ࣥچᐋՀະچ࣍ۯچ೴ທࣥء

௧ֽଙᥒ࿛ٲ୭Δᖄી્ֵس९ൣउլࠋΖ 

34 ؀তᗼק॰ၢྀ

՗ᙰ੄ 

95Ι௧ڗ 15

ᇆ 

ֵ຾႓Ε؀᨜௧௏Ε

ਯߺੴΕᑬᒚᖫ 

ᤄᇷறΔྤچរኙᅃچທࣥء ऄ༈ࠩބᇠᑌ೴Ζ

35 ؀তᗼק॰ၢ๦

ᐇ੄ 

96Ι௧ڗ 21

ᇆ 

ֵ຾႓Ε႓⯡ ءທࣥچរኙᅃچᤄᇷறΔྤ ऄ༈ࠩބᇠᑌ೴Ζ

36 ؀তᗼല૨ၢ՞

 ᆬ੄ג

93Ι௧ڗ 4

ᇆ 

ֵ຾႓Ε႓⯡Εֽ႓

 ؼ

ଅࣥ։৵ֱΔኙ࣍ທ߻຾႓ֵ࣍ۯچ೴ທࣥء

ࡺۯچՂທࣥףৠᎽঅᥨΔګݮֵࣥ 2-3 m೏

հޥ໲Δլ୲࣐ڶ෕௦࿛ٲ୭Δ્ֵس९ړߜΖ
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।ࢭ 1.۫ຝऎ௧௧߻ࡾଅسኪທࣥཏ਷ 

 

ᒳᇆ ۯᆜ ڣ৫Ιᒳᇆ ᖫጟ ਷ு෼उ 

37 ؀তؑڜত೴ཽ

۫੄ 

95Ι௧ڗ 14

ᇆ 

ֵ຾႓Ε㉞ᄘΕ௧឴

࣠ΕػՏᐋ 

Δឈچᦡ৵ֱհรԫᒵທࣥޥࡺۯچ೴ທࣥء

࿳ݙ׎ଅ᨝౒߻࣍ط܀ଅ᨝ऱৠᎽঅᥨΔ߻ڶ

ፂᥨ׊բჾᄤΔኙ࣍ທ્ֵࣥய墿լՕΙء೴

س৵ֱऱ્ֵ࣍ۯᑇ֟܀Δࠋ९णउլس્ֵ

९ൣउսױΙڇທࣥᖫጟֱ૿Δֵ຾႓Ε㉞ᄘΕ

௧឴࣠ऱس९ൣउለࠋΖ 

38 ؀তؑؓڜ೴؄

౻੄ 

97Ι௧ڗ 30

ᇆ 

ֵ຾႓Εֽ႓ؼΕػ

Տᐋ 

ທࣥऱᖫጟխڇ੡ࣥՀᇖཬհທࣥΔچທࣥء

 Ζࠋ९णउለس຾႓Ε㉞ᄘऱֵא

39 ؀তؑؓڜ೴௧

Ց੄ 

95Ι௧ڗ 17

ᇆ 

ֵ຾႓Ε௧឴࣠Ε㉞

ᄘ 

೴੡ֵ຾႓ࣥ։հᓤᐋࣥᛜທ்ཬΔ்ཬ٥ء

ૠֵڶ຾႓Εֽ႓ؼΕ႓⯡Ε௧឴࣠֗㉞ᄘ࿛

ᖫጟΙء೴ࡺۯ௧ᛍรԫᒵΖء೴ທֵࣥ࣍ط

Ղᐋֵڶ຾႓Δ૾܅Հᐋऱທࣥᖫጟᔡ࠹ଅ

୭Εᨖᣆ࿛ٲ୭Δس९ൣउለࠡچה೴ࠋΔഄ

Գ੡եឫᐙ᥼ለՕΖ 

40 ؀তؑؓڜ೴ድ

٠੄ 

97Ι௧ڗ 32

ᇆ 

ֵ຾႓ΕػՏᐋΕֽ

႓ؼ 

੡ࣥՀᇖཬհທࣥΔ੡ֵ຾႓ࣥՀᇖچທࣥء

ཬΙس९ൣउֽא႓ؼ੡ڍΔػՏᐋچڼڇ೴

ऱس९ࠫૻࠩ࠹Δႛژᑇལژ੒Ζ 

2Εዝཙཬढᓳ਷ 

೴࣍چᓳ਷ऎ௧ߒઔء     ։Δၞ۩ዝཙཬढऱᓳ਷ࣥࡾ৵ၞ۩ᄅཬऱ௧ڣ2004

16 ڶ٥ق᧩ᑌᓳ਷Δ࿨࣠࠷۩ᣊীၞچߛسࠉࠀᙕΔټࠡم৬׊ ઝ 33 ᥆ 35 ጟ

ཬढΔࠡխ؆ࠐԵॿጟ16 ڶጟΔ45 ۾ %ΖאဘઝΕߤઝ֗ءكઝ੡׌Ζ᧩ྥ؆

 ለ೏հᔞᚨԺΖڶΔࠡࠠࠏ෼ֺנለ೏հڶᛩቼՀߜ೴֗լچࡾᠧ౻࣍௧ࠐ

    ೈԱ່२ᄅཬທࣥհ೴੄Δڂ੡٣ࠃڶᖞچΔໍՀऱᑌ೴༓׏ຟڶ๯Եॿऱ

෼ွขسΖࠡխאՕػक़೒ಾΕဟ࿭՗Εٱ৫ضဍΕՕ႔ࡉ⪄㏛౻Եॿ࿓৫່੡

ᣤૹΖࠡխ࿫क़㓺ଉ᜼Օၦऱנ෼્ڇொᗼՕ՞ᆬ੄೴഑Ζᄅཬທࣥچᑌ೴փೈ

Աທࣥᖫጟ؆Δ༓׏ຟሙؒԱ್ᔿᢏΕᚊֿૄΖ௧୕ৌ֗ᛍࠨຽՈຟՕၦנ෼ڇ

ᑌ೴փΖ੷۟נ෼್ᔿᢏᥚ೬Ղለᅶ՛հ્ֵऱൣउΖ(ዝཙཬढټᙕڕॵᙕ) 

 

 ᑌ೴ᓳ਷ࡳࡐ(҈)

1ΕՒᣦࢤᔆ 

    Ւᣦᨖ։ਢ௅ᖕՒᣦ堷נࢼࡉᄫ෈ᆖطՒᣦᨖ৫ૠྒྷࡳհᖄሽ৫࿨࣠ۖေ

ᖕࠉΔՒᣦᨖ৫(༄֮Ε࿓❒ࠝΔ1993ੋ)قᖄሽ৫(µS/cm)।אڍՒᣦᨖ։׊Δࡳ

USDA Salinity Laboratory(1954)ᨖ৫։్Δط। 2Ւᣦᖄሽ৫ྒྷࡳ࿨࣠ױव 
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Δڻءڇᓳ਷࿇෼խ 12๠ᑌ೴ऱՒᣦᨖ৫ྤאڍᨖ৫࿛్੡׌ΔՕຝ։چ೴ࠩ࠹

ᨖ։ऱᐙ᥼ለ܅ΖۖࠡխՒᣦ෡৫ 10-20 cmհՒᑌࣥႆאհնයཽऱՒᣦᖄሽ৫

ଖ੡່೏ሽ৫ଖ੡ 88.97±1.27 µS/cmΙۖ 0-10 cmՒᑌ્אொհ௧ՑՒᣦᖄሽ৫ଖ

੡່܅Δሽ৫ଖ੡ 1.26±0.51 µS/cmΖۖઌለ࣍מڣװૠᇷறΔ୙ࡱᨖ৫ᖞ᧯ለמ

ലՒᣦױඈ෕ᄮ๻ᆜΔڶ׊ᆏΔՒᣦᆖመ૾ॸࡱ૞૾ॸ׌੡ࡱ౨ਢਞ୙ױΔ܅ࡱ

խᨖ։ැੑΔ൓ࠩګயΖ 

। 2.۫ຝऎ௧چ೴Ւᣦᑌءᇷற 

  (cm) (ȝs/cm) pH 

10-20 1.75 ± 0.47 7.27 ± 0.23 መཽ 

0-10 2.61 ± 0.60fgh 6.93 ± 0.04 

10-20 1.26 ± 0.06 6.96  তࢪ 0.02 ±

0-10 2.94 ± 0.20 7.77 ± 0.14 

10-20 1.08 ± 0.17 7.12 ± 0.05 ௧Ց 

0-10 1.26 ± 0.51 7.15 ± 0.14 

10-20 1.55 ± 0.20 7.17 ± 0.04 

 

ຏؓ 

0-10 1.54 ± 0.05 7.10 ± 0.02 

10-20 3.45 ± 0.34 7.48  פ׆  0.06 ±

0-10 2.34 ± 0.10 7.45 ± 0.02 

10-20 9.40 ± 0.21 7.69 ± 0.13 ؀۫ 

0-10 35.20 ± 0.17 7.17 ± 0.02 

10-20 88.97 ± 1.27 7.37 ± 0.04 

 

նයཽ 

0-10 12.60 ± 0.10 7.81 ± 0.12 

10-20 28.47 ± 0.21 7.61 ± 0.02 㛌ቔ 

0-10 24.40 ± 0.36 7.54 ± 0.02 

10-20 3.54 ± 0.18 7.54 ± 0.05 

 

ᄅ჆ 

0-10 3.47 ± 0.15 7.31 ± 0.04 

10-20 2.77 ± 0.13 7.71 ± 0.08 ല૨ 

0-10 2.85 ± 0.08 7.30 ± 0.04 

10-20 3.37 ± 0.41 7.43 ± 0.03 ৄ۫ 

0-10 2.61 ± 0.25 7.34 ± 0.04 

10-20 2.69 ± 0.18 7.33 ± 0.04 

 

 ؓڜ

0-10 2.79 ± 0.40 7.59 ± 0.05 
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    Ւᣦ pHଖאܛՒᣦհ堷נࢼࡉᄫ෈ΔشܓᎨᨕྒྷࡳᏚၞ۩Ꭸᨕྒྷࡳհ࿨࣠Δ

ຏጠհ੡Ւᣦ֘ᚨΔ׌૞אՒᣦ pHଖࠐ।قհΖՒᣦ pHଖԫ౳๯ီ੡Ւᣦऱૹ

૞ࢤᔆΔ׊ፖՒᣦ pHଖઌᣂڶࡸՒᣦᠦ՗հٌյش܂(٘ڴྉ࿛Δ1989)Ζ௅ᖕ।

2 ೴Ւᣦء pH ଖྒྷࡳ࿨࣠Δٺᑌ೴ऱՒᣦ pH ଖྒྷࠉࡳᖕ USDA Salinity 

Laboratory(1954)ࢬ࿇।հ։్Δڻءᓳ਷ 12๠጑ྒྷऱᑌ೴հՒᣦ pHଖ։్੡խ

।ᐋհچՒᣦ塄։ᄎᙟထࣥࡾᨖᠦ՗Ζ௧ࢤᄫֽڶ೴Ւᣦܶءق᧩Δࢤஇᨕ۟ࢤ

ਯࣤᆵᆺഔᗨၦດዬᏺڍΔࣥڶچᖲढ᣼ᔆ֏։ᇞመ࿓խΔࢬขسऱڶᖲᎨᐙ᥼

।ᐋՒᣦΔۖᖄીՒᣦ pHଖ૾܅Δ׊ᓳ਷چ೴੡ᄅཬ્ֵհچ೴ΔࠡՂᐋ્ֵለ

֟Δس׊९ཚၴ࣍ีࢬ૿چᗨհਯࣤᆵᆺለ֟Δ૿چፍཬᔆܶၦለ܅ፖࣥګՀՒ

ᣦګ։࿑ڶլٵΔਚطױ।  Ζ܅ለࢤՒհ஁ฆࢍ೴।Ւ֗چٺߠױ2

ՒᣦፍཬڶΔ੷۟ធ֟׎ኪᓤᐋທࣥࣥ։ऱՒᣦፍཬᔆᐋለ੡౒س೴ءق᧩    

ᔆᐋऱขسΔڼڂለլ࣍ܓທ્ֵࣥऱ೏س९֗ऴஉس९Δ׊ኙ࣍ທࣥچ।ᐋՒ

ᣦऱঅֽΕঅॅפ౨ለ஁ΖۖվڣՒᣦᎨᨕଖᖞ᧯Ոለڣװᖞ᧯ለ܅ΔߠױՒᣦ

।૿ีᗨढᔆດዬᏺףΔດዬ౨ޏ࿳௧ᛍՒᣦᛩቼΖ 

 

(҉)ֵࣥᔞᚨࣥ֗ࢤ։೜ൈ࿓৫ 

ֵࣥᔞᚨࣥ֗ࢤ։೜ൈ࿓৫ေ۷੡ွࢼᄗ࢚Δؘႊආڍشጟլٵհ؆ᨠݮኪ

։࣫֗ᦸܑ։࣫ऱ࿨࣠ၞ۩ូ౏ፖైڂط៶ᨠኘΔലࠡ࿨࣠ီؾ۩୭࿓৫ၞ࠹ࢨ

٢௄Εຫ՗׆)णउࢤ։ऱᔞᚨࣥנ।෼ױፖฆൄΔթైڂᨠ׌ᦞΔ྇֟Գ੡ऱף

૎Δ2002)Ζ 

ᤩֵࠡࣥܒီؾشܓΔైڂ୭࠹ኪ᧢ᑇ֗ݮಾኙֵࣥᖫগणኪհઌᣂߒઔء

ط៶հ࿛్Δైڂ୭࿛࠹९ፖ؆ᨠس SPSS12.0୚ᇘຌ᧯ၞ۩ࠡګ׌։։࣫ΔലՕ

ၦऱݮኪፖ࠹୭࿓৫հګ׌طైڂ։։࣫ऄၞ۩ైڂဇ࠷Δലࢬᓳ਷հ 14ႈઌᣂ

հޡॣ۩ၞైڂ։࣫Δࠉᖕ࣍܅ࢤٵ٥ ࣍܅։ᇞ່೏ઌᣂএᑇైڂ)0.01 1 %)հڂ

ైലլղ٨אԵေ۷Δైڂ೏࣍ 1% հઌᣂএᑇऱֵࣥᔞᚨࢤፖ࠹୭࿓৫ऱڂ

ైΔ܂੡ࠐآಾኙ௧߻ࡾଅࣥ։ֵࣥᔞᚨࢤᓳ਷հ׌૞ైڂΖ 

    ലګ׌։࣫ऄհࢤٵ٥೏࣍ ։ᇞ່೏ઌᣂএᑇ೏࣍ైڂ)0.01 1 %)࿨࣠Δ٦ආ

൓ࠌհᇞᤩ౨ԺΔၴైڂףᏺࠐᦸܑ։࣫խհ່Օ᧢ฆᑇऄ( varimax)᠏ၗఢೄش

᠏ၗ৵ైڂఢೄऱޢԫଡូ׽ైڂ᥆࣍ԫଡ֟ࢨᑇऱైڂՂΔၴైڂ֟྇אऱᓤ
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ᠧࢤΔᨃైڂऱᇞᤩၦط᜗ᠧ᝟࣍១໢֏Δડ᧩ైڂፖᑨైڂڇհઌᣂࢤΖ᠏ၗ

৵ऱఢೄ࿨࣠ڕ। 3 נΔ௅ᖕ᠏ၗఢೄ٥ូ౏قࢬ 4 ଡ׌૞׊ፖֵࣥᔞᚨࢤઌᣂ

Δ១֏੡ైڂ୭࿓৫࠹հ؆ᨠীኪፖࡳ๻ࢬല଺٣ױΔڼڂΖైڂ೏ऱࢤ 4 ଡ׌

૞ऱਐᑑΔࠡైڂਐᑑټࡎ։ܑ੡ైڂ 1 ᆺׂس९Εైڂ 2 ᖫগ੒ԺΕైڂ 3 ᜯ

௧၏ᠦΕైڂ 4 ڼ׊୭Ζۖٲढس 4 ଡ׌૞ᐙ᥼ֵࣥᔞᚨࢤऱైڂΔ᜔۾᧢ฆᑇ

ऱ ।ຍזՂΔא% 74 4ଡᔞᚨڶࠠైڂࢤઌᅝऱᇞᤩԺΔזאߩ।׊ᇞᤩ 14ଡࣥ

ֵᔞᚨైڂࢤΖ 

। 3.᠏ၗ৵ైڂఢೄ࿨ዌ 

 ٝګ

  ᆺׂس९ ᖫগ੒Ժ ᜯ௧၏ᠦ سढٲ୭ 

ᖫগණਯ .890 -.164 .098 .013 

ᆺൾᆵ෷ .882 -.119 .031 -.056 

ᆺਯ࿓৫ .840 -.098 -.078 -.013 

ᖫগയ৫ -.269 .901 .022 .003 

ຘ٠৫ .278 -.898 -.031 .005 

ၲक़ .061 .678 -.128 -.027 

ਢࠠܡ௧໲ .110 .056 .887 -.106 

ᜯ௧၏ᠦ -.053 -.139 .879 .148 

ఐ୭ -.073 -.069 .147 .872 

ᓍᢏٲ୭ -.048 -.065 .421 -.514 

 

ᐋՀະ೴ֵࣥᔞᚨچ࿇෼ᐙ᥼۫তऎ௧ױఢೄ࿨ዌհ࿨࣠Δైڂၗ৵᠏ط៶    

୭Εٲढس௧໲Εࢨ९णउΕᖫগ੒ԺΕᜯ௧၏ᠦسΔ։ܑ੡ᆺׂైڂऱԮՕࢤ

࿛ 4ଡ׌૞ైڂΔױڼڂං۷խΕতຝᐙ᥼ֵࣥᔞᚨࢤऱైڂ੡Ղ૪ऱ 4ଡ׌૞

 Ζైڂ

    ຘመڻءઔߒཏ਷ऱ࿨࣠Δױ࿇෼խຝऎ௧چ೴ऱֵࣥس९णउΔֵא຾႓Ε

㉞ᄘΕ౻௧௏ऱس९ൣ່ݮ੡ړߜΔઌኙ࣍তຝچ೴چڂᐋՀະ࣐ۖڶ෕௦հ෼

ွΔխຝچ೴հଅ୭ለ੡ൎ௺ΔൎঢऱଅႨᄎ݈൅ଅઓ֗ᨖᣆΔՈທګຝ։࣍آ
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รԫᒵհᑌ೴ڶᣤૹऱଅઓഔᗨΖ 

    ௅ᖕֵࣥᔞᚨࢤհᓳ਷ፖေ۷ऱ࿨࣠Δױං۷נ 4ଡ׌૞հᐙ᥼ऱైڂΔ։

ܑ੡ᆺׂس९णउΕᖫগ੒ԺΕᜯ௧၏ᠦࢨ௧໲Εسढٲ୭࿛Δຘመຍ 4ଡ׌૞

ऱᐙ᥼ైڂΔץਔ᜔᧢ฆᑇऱ ।ຍזՂΔא74% 4ଡᔞᚨైڂࢤऱᇞᤩԺઌᅝ೏Δ

ࠡխڇխຝچ೴ਢڶࠠܡ௧໲ऱైڂኙֵࣥࠠᐙ᥼ΔࠡڂଅႨለൎൄᄎኙֵࣥس

९ທګଃ᥼Ζ 

ՏᐋΕ౻௧௏ػ຾႓Ε႓ᙘΕ㉞ᄘΕֵא૞׌ኪທࣥΔس೴ऱچছΔऎ௧ؾ    

࿛ᖫጟΔףՂ߻ଅ᨝ऱਜ܂Δດޡሒࠩ༚ࣥګߛհפயΖۖءઔߒૠ྽ಾኙᄅཬ

્ֵၞ۩ઔߒΔֵࣥس९ழڶ޲Ղᐋ્ֵױ೚ݨᓌঅᥨΔᛩቼኙ்ཬ્ֵಭᚘઌ

ኙ࣍ࠐࣥګऱ೏Δڂᚨچٺ௧چߛسࡾᛩቼ༞הࠡ֗٭ઌᣂᐙ᥼ڂ՗౨Ժለ܅Ζ

ጸ۩ၞࠐᔞᚨԺለൎհֵ຾႓ش٣ආױ೴Δچ೴ᛩቼಭᚘለՕհچኙᛍ୭૿ڇۖ

֏Δޏ࿳ՒᣦᛩቼΔীֵګ຾႓ፖខᆺᖫጟհ෗ࣥࡉΔ٦ຬᥛאᛍ௧ী଺سᖫጟ

ၞ۩ၴཬΔ٦ດڣലֵ຾႓ޮೈΔאዬၞڤऱֱڤ৬ዌګ௧ࡾհᓤᐋࣥ࿨ዌΖ 

೴܅ଅઓᣤૹڇ؆ڼઓΔࡳ๻ᆜഔઓ᨝ڶᑌ೴ຟբڇ೴چխຝଅႨለൎհڇ

Ոױ಻்ٽཬچ๯ཬढΔ್ڕᔿᢏΕ֚ᓒ౻ᆱ֗ᛍࠨຽ࿛ֱشࠓڤΖ৬ᤜၞࠐآ

۩ऎ௧߻ଅࣥ։ᇖཬ֗ທࣥΔᚨەᐞ્ֵኙ࣍ᛩቼಭᚘऱરࢤΔܓאທࣥګ੒෷

ऱ༼֒Ε૾્ֵ܅ᇖཬऱઌᣂक़၄Ζ 
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Dicotyledons   ᠨ՗ᆺཬढ 

Aizoaceae   ྾ޖઝ 

    Sesuvium portulacastrum (L.) L. ௧್ᕡ 

    Trianthemum portulacastrum L. ೗௧್ᕡ 

Amaranthaceae   ๟ઝ 

  ϠAmaranthus spinosus L. ࠨ๟ 

  ϠAmaranthus viridis L. ມ๟လ 

  ϠGomphrena celosioides Mart. ೗Տֲદ 

Apocynaceae   ݈ێ௒ઝ 

    Cerbera manghas L. ௧឴࣠ 

Compositae   ဘઝ 

  ϠAgeratum houstonianum Mill. ࿫क़㓺ଉ᜼ 

    Artemisia capillaris Thunb. ౼ຫ፛ 

    Bidens pilosa L. ভ᠆౻ 

  ϠBidens pilosa L. var. radiata Sch. Օػक़೒ಾ 

    Gnaphalium purpureum L. ቕᣟᆱ 

  ϠMikania micrantha H. B. K. ՛क़ᓍᖻᥞ 

  ϠParthenium hysterophorus L. Ꭼᓄဘ 

Casuarinaceae   ֵ຾႓ઝ 

    Casuarina equisetifolia ֵ຾႓ 

Chenopodiaceae   ㏛ઝ 

    Atriplex nummularia Lindl. ؀᨜ᛍ㏛ 

    Chenopodium acuminatum Willd. ssp. Virginatum (Thumb.) Kitamura  ᧢ᆺ㏛ 

Combretaceae   ܩࠌ՗ઝ 

    Lumnitzera racemosa Willd. ᨛޕ 

    Terminalia catappa L. ᨛո 

Convolvulaceae   ඝक़ઝ 

  ϠCuscuta australis R. Brown ဟ࿭՗ 

    Evolvulus alsinoides (L.)L. Ւԭெ 

    Ipomoea stolonifera (Cyrill) J. F. Gmel. দᆺ෰ׄ 
    Ipomoea pes-caprae (L.) Sweet subsp. brasiliensis (L.) Oostst. ್ᔿᢏ 

Ehretiaceae   দླྀᖫઝ 

    Messersschmidia argentea (L.) Johnston ֵֽػ 

Goodeniaceae   ౻௧௏ઝ 

    Scaevola sericea Vahl. ౻௧௏ 

Lauraceae   ᑍઝ 

    Cassytha filiformis L. ྤ௅ᢏ 

 
Leguminosae   ߤઝ 

    Alysicarpus vaginalis (L.) DC. ՞Ւߤ 

  ϠLeucaena leucocephala (Lam.) Ꭼٽᦟ 

  ϠMimosa pudica L .ฺܶ౻ 
    Pongamia pinnata (L.)Pierre ex Merr. ֽ႓ؼ 
  ϠSesbania cannabiana (Retz.) ضဍ 

  ϠS. sesban (L.) Merr ٱ৫ضဍ 
Malvaceae   ᙘᆷઝ 

    Hibiscus tiliaceaus L. ႓⯡ 

    Thespesia populnea (L.) Solad. Ex Correa ㉞ᄘ 
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Dicotyledons   ᠨ՗ᆺཬढ 

Portulacaceae   ್ᕡ๟ઝ 

    Portulaca oleracea L. ್ᕡ๟ 

Verbenaceae   ್ᠮ౻ઝ 

  ϠStachytarpheta jamaicensis (L.) ९᛾ֵ 

  ϠLantana camara L. ್᧛կ 

    Vitex rotundifolia L. ௧୕ৌ 

 

Monocotyledons   ໢՗ᆺཬढ 

Gramineae   ءكઝ 

    Arthraxon hispidus (Thunb.) ㉽౻ 

  ϠCenchrus echinatus L. ⪄㏛౻ 

  

 

  Chloris barbata Sw. ࡯ո౻ 

    Cynodon dactylon (L.) Pers. द׃௅ 

    Dactyloctenium aegyptium (L.) P. ᚊֿૄ 

    Digitaria sanguianlis (L.) Scop. ್֒ା 

    Eleusine indica (L.) Gaertn. ׄ࿢౻ 

  ϠPanicum maximum Jacq. Օ႔ 

    Panicum repens L. ᔮچ႔ 

    Spinifex littoreus (Burm. f.) Merr. ᛍࠨຽ 

 

ฤᇆᎅࣔ : Ϡ Եॿጟ 

೶ەᇷற : ؀᨜ᛍ௧ᨖᛘچທࣥፖጸભ֏ཬढቹᎅ 
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؀᨜ᖫᥞΕՕᆺ՞ᨛΕ౻௧௏ፖᨛոጟ՗ऱ࿇ॕፖᚏ៲۩੡ 
 

ླྀ҅അ 1
  ೾۩ᄪ 2

 

 

ጟ՗ֽܶ෷אࠀΔࢤᖫጟጟ՗ऱ࿇ॕ௽ࣥࡾ௧س൶ಘ؄ጟ؀᨜଺ߒઔء

ፖᚏ៲ᄵ৫ኙ࿇ॕ෷հᐙ᥼ٺࡳܒࠐጟጟ՗ऱᚏ៲۩੡Ζ࿨࣠᧩؀ق᨜ᖫᥞ

(Aglaia formosana)ΕՕᆺ՞ᨛ(Palaquium formosanum)Ε౻௧௏(Scaevola taccada)

ፖᨛո(Terminalia catappa)࿛؄ጟጟ՗݁լࠠ෡৫ٖఠࢤΔ؀᨜ᖫᥞጟ՗א 30/20к

᧢ᄵ࿇ॕழΔᄎڇร 2~4ၜႃխ࿇ॕΔ౻௧௏ጟ՗ঞՕڍᑇᄎڇร 2~5ၜխ࿇ॕΔ

รڇᑇጟ՗ᄎ֟ڶ౨ױ܀ 5~20ၜሿཋ࿇ Δॕᨛ ոጟ՗ঞᄎڇร 5~12ၜሿཋ࿇ॕΖ

Օᆺ՞ᨛጟ՗ऱ࿇ॕයٙא 35/25к᧢ᄵᚌ࣍ 30/20кΔጟ՗ᄎڇร 1~9 ၜሿཋ࿇

ॕΖ؀᨜ᖫᥞፖՕᆺ՞ᨛڼԲՕীጟ՗ॺൄլર೓ᛟ֗܅ᄵΔᅝጟ՗ֽܶ෷։ܑ

๯೓ᛟ۟પ 40%ፖ 30%ழঞ٤ݙໜ؈੒ԺΔྤ׊ऄڇ 4кאՀհ܅ᄵژ੒Δᄅធጟ

՗ڇ 4кᛘ៲ழΔኂࡎհፂ਍։ܑլ၌መ 60ፖ 1ֲΔਚܒឰڼԲጟጟ՗᥆ᑷ൅ฆ

ᚏীΔ৬ᤜڼԲጟլٖࠠఠऱᑷ൅ฆᚏীጟ՗լᚨᚏ៲Δੑ෣৵ᚨܛᐾΖᅝ౻௧

௏ጟ՗๯೓ᛟֽ۟ܶ෷ 1.9~5.9%Δᨛ ոጟ՗๯೓ᛟֽ۟ܶ෷ 4.2~6.0%Δ20-ڇፖ 4к

ᆖԲڣᚏ៲৵੒ԺսڶآՀ૾᝟ႨΔ᧩ڼقԲጟጟ՗౨ર೓ᛟ׊રሿՀ܅ᄵᛩ

ቼΔਚࠡࡳܒ᥆९ኂࡎऱإᚏীΔٍױܛലጟ՗ၞ۩९ཚᚏ៲ֲࠎא৵شܓΔ৬

ᤜאࠐآᚏژጟ՗ء۩ၞࠐጟጟᄭऱگႃፖ९ཚঅژழΔᚨ٣ലጟ՗ֽܶ෷૾܅

ࠩ 3~7%Δྥ৵യ৞ᚏ៲20-ڇкᛩቼխΖ 

 

؀᨜ᖫᥞΕՕᆺ՞ᨛΕ౻௧௏ΕᨛոΕጟ՗ᚏ៲۩੡ΕإᚏীΕᑷ൅

ฆᚏী 

 

 

 

                                                                      
1۩ਙೃልᄐࡡ୉ᄎࣥᄐᇢ᧭ࢬཬढႼิ೫ઔߒ୉Δຏಛृ܂ 

2؀Օཤࣥᛩቼዄᇷᄭᖂߓඒ඄ 
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Germination and Storage Behaviors of Seeds of 

Aglaia formosana, Palaquium formosanum, Scaevola taccada, 

and Terminalia catappa  

Jeng-Chuann Yang
 1
  Shing-Rong Kuo

2 

 

μAbstractνThe germination characteristics of four native coastal forest species of 

Taiwan were examined in this study. Meanwhile, the effects of the seed moisture 

content (MC) and storage temperature on germination were investigated to determine 

their seed storage behavior. The results showed that seeds of Aglaia formosana, 

Palaquium formosanum, Scaevola taccada, and Terminalia catappa exhibited no deep 

dormancy. In addition, the germination of A. formosana seeds mainly took place during 

2~4 weeks under fluctuating temperatures of 30/20к with 8 hours of light. Most of S. 

taccada seeds germinated during 2~5 weeks, and few seeds might irregularly geminate 

during 5~20 weeks. Seeds of T. catappa irregularly germinated during 5~12 weeks. 

Germination of P. formosanum seeds under fluctuating temperatures of 35/25к was 

better than that under 30/20к, and the seeds irregularly germinated during 1~9 weeks. 

Seeds of A. formosana and P. formosanum with large size were extremely intolerant of 

desiccation and freezing temperatures. They completely lost their viability when the 

MCs dropped to about 40% and 30%, respectively. Moreover, their viability completely 

deteriorated at storage temperatures of < 4к, and the longevities of the fresh seeds at 

4к wet storage were less than 60 days and 1 day, respectively. Thus, seeds of these two 

species are tropical-recalcitrant seeds, and we recommend that the tropical-recalcitrant 

seeds with no dormancy should be sown immediately instead of being stored after 

depulping. In contrast, the seeds of S. taccada dried to 1.9~5.9% MCs and seeds of T. 

catappa dehydrated to 4.2~6.0% MCs still maintained their viability after 2-year storage 

at -20 and 4к. Based on their tolerance of desiccation and sub-zero temperatures, seeds 

of S. taccada and T. catappa are qualified as orthodox. We suggest that these two 

orthodox seeds should be dehydrated to 3~7% MCs and then hermetically sealed before 

storage at -20к when seed storage are adopted for plant germplasm collection and 

long-term preservation.  
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μKey wordsνAglaia formosana, Palaquium formosanum, Scaevola taccada, 

Terminalia catappa, seed storage behavior, orthodox, tropical 

recalcitrant  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 Associate Scientist, Division of Botanical Garden, Taiwan Forestry Research Institute, 53 Nanhai Rd., 

Taipei 10066, Taiwan. Corresponding author, e-mail: yjc@tfri.gov.tw 

2 Professor, Department of Forestry and Resource Conservation, National Taiwan University, 1 

Roosevelt Rd., Sec. 4, Taipei 10617, Taiwan. 

2010/10/7 35

mailto:yjc@tfri.gov.tw


ಃϖۛᕉნߥៈ݅࿶ᔼᆅ౛ࣴ૸཮ፕЎ໣ 

 

ጟ՗ᚏ៲۩੡(seed storage behavior)່٣ਢګאᑵጟ՗ኙ೓ᛟऱݴર࿓৫ףࠐ

ᚏী(orthodox)ፖฆᚏী(recalcitrant)ࠟՕᣊ(Roberts, 1973)Ζإ๯೴։੡ࠀ։ᣊΔא

אຝ։֮ءᚏীጟ՗౨ર೓ᛟΔᅝጟ՗ֽܶ෷(moisture contentΔإ mc ।قհ)๯

۟܅૾ 5%(ធૹΔא֮ءՀऱֽܶ෷݁אធૹ।قհ)ழս੒Ժլ؈Δڼᣊীጟ՗

ऱᚏ៲ኂࡎਢᙟထᚏ៲ᄵ৫ፖጟ՗փֽ։ܶၦऱ૾࢏ۖ܅९Δ׊ຍଡᣂএਢױᆖ

 ංᖄቃྒྷऱ(Roberts, 1973)Ζڤᑇᖂᑓط

ઌኙऱΔฆᚏীጟ՗ॺൄլર೓ᛟΔૉֽࠡܶ෷૾ࠩ ՀழΔጟ՗੒א31%~12

Ժᄎᙟထๅֽ࿓৫ऱᏺۖף਍ᥛՀ૾(Roberts, 1973)Ζڍጟฆᚏীጟ՗լႛॺൄլ

રޒΔ੷۟ኙᄵ৫ՈৰඕტΔᅝࢬ๠ᛩቼᄵ৫࣍܅ 10~15кழ༉୲࣐ಐඓڽՋΔ֠

ࠡਢข࣍ᑷ൅ऱฆᚏীጟ՗(Bonner, 1990)ΔڼڂΔHong and Ellis (1996) ࠡאኙᄵ

৫ऱඕტࢤലհ٦೴։੡ᄵ൅ฆᚏী(temperate recalcitrant)֗ᑷ൅ฆᚏী(tropical 

recalcitrant)ࠟᣊΖᄵ൅ฆᚏীጟ՗ऱ௽ࢤਢլર೓ᛟڇאױ܀ 0кॵ२ऱᄵ৫Հᚏ

៲Δጟ՗ֽܶ෷ᚨፂ਍ڇ 35~50%ၴΔᚏ៲ཚၴᏁፂ਍ࠡش܂ܮࡅΔਚᔞᅝऱ௛᧯

ٌੌॺൄૹ૞Δڇ౨অ਍ለ೏ऱֽܶ෷֗௛᧯ٌੌൣउՀΔࠡኂױࡎ౨ሒࠩ 1~3

२ሿ৫࠹ݴᄵΔՕຟլ౨܅լર೓ᛟ֗ޓΖۖᑷ൅ฆᚏীጟ՗ለᄵ൅ฆᚏীृڣ

հ܅ᄵΔ੷ۖኙ 15~20к༉ܧඕტΔጟ՗ৰ୲࣐܅࠹ᄵ႞୭ۖໜ؈੒ԺΔਚࠌܛঅ

੒Ժڶࠠڂᚏ៲ཚٍ੷࿍Δױऱ௛᧯ٌੌᛩቼՀΔړߜለ೏ऱጟ՗ֽܶ෷֗ڇژ

ऱጟ՗ڇ೏ᄵයٙՀ࿍ཚփ༉ᄎ࿇ॕΔۖ੡࢏९ᚏ៲ழၴΔ܅אᄵࠫލࠐ࿇ॕழ

Ծڂᜯ੺ଖᣄאᒔࠡࠌൄۖࡳ੒Ժໜ؈Δਚ،ଚਢ່ᣄሒࠩᚏ៲ؾऱհጟ՗Ζᑷ

൅ฆᚏীጟ՗ऱኂٍࡎለᄵ൅ฆᚏীृ࿍Δאڕᚊᆰଉઝᖫጟጟ՗ࠐ઎Δ79 ጟᑷ

൅ฆᚏীᖫጟխΔጟ՗ኂ່ࡎ९ऱਢ Δ່࿍ऱႛڣ1 14֚(Tompsett, 1987; 1989)Ζ 

ೈԱإΕฆࠟՕᣊጟ՗հ؆ΔEllis et al. (1990) ࿇෼ॳ࠼܄ࢮ೽(Coffea arabica 

L.)ऱጟ՗ֽܶ෷אױ๯೓ᛟࠩ 5~10%ۖ੒Ժլ؈Δ܀ᅝࠡ๯ᚏ៲ڇ 10кאՀழঞ

੒ԺݶຒՀ૾Δהଚଈ٣ലຍጟ࿑ࠠર܀ࢤޒլإۿᚏীጟ՗ࠠڶ೏৫રࢤޒΔ

੡խၴীΖHong and Ellis (1996) ᘯᅝխၴীጟ՗๯೓ټࡎᄵ႞୭ऱጟ՗܅࠹࣐׊

ᛟֽࠩܶ෷ 10~12%৵Օຝ։սژױ੒Δ܀ᅝֽܶ෷٦ᤉᥛՀ૾ழΔጟ՗੒Ժ༉ᙟ

հ૾܅Ζ 

؀᨜ᖫᥞ(Aglaia formosana Hay.)Ծټદ௎Δ੡ᄟઝ(Meliaceae)ൄጸխ໨ֵΔ։
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෺ܧխ(Chang, 1993)Ζு࣠ࣥࡾ௧ࡾ୾ऎתဗ৳ᎏፖ؀᨜Ζ؀᨜ႛข࣍ਁਞ࣍܉

Δஉપݮ 1.3 cmΔᑵழܧᖨદۥΔګᑵཚ੡ڣޢ 7~8 ִΔ࣠ޢႛԫጟ՗Δጟ՗९

પ 1.1 cmΔஉપ 1.0 cmΖ 

Օᆺ՞ᨛ(Palaquium formosanum Hay.)Ծ؀ټ᨜ᓄֵΔ੡՞ᨛઝ(Sapotaceae) 

ൄጸՕ໨ֵΔ։࣍܉ဗ৳ᎏፖ؀᨜Δ؀᨜ঞ։ؒ࣍קຝ௧ࡾΕࣟຝ௧ࡾΕਁਞת

୾Εᥞᚡ֗ጸ୾(Li and Yang, 1998)Ζ࣠ኔ੡ᖭႽݮு࣠Δ९પ 4~5 cmΔᑵழطጸ

᠏႕ᓣۥΔ؀᨜তຝऱګᑵཚપڣޢڇऱ 7~8 ִΖޢԫ࣠ኔࠠጟ՗ 1~4 ศΔ܀ຏ

ڶ׽ൄ 1~2ศጟ՗Δጟ՗ౄᒸݮΔ९પ 3.9 cmΔஉપ 1.8 cmΖ 

౻௧௏(Scaevola taccada (Gaertner) Roxb)Ծֽټ౻Ε௧Ⳑ౻Δ੡౻௧௏ઝ

(Goodeniaceae)ൄጸऴࢤمᥒֵࢨ՛໨ֵΔຏൄ೏৫5࣍܅ mΔ։್࣍܉ሒףཎףΕ

ࣟতࠅΕᑷ൅ᖾ੊Εയࠅ؍۫ᢅ܌(ߧሐקאဗ৳ᎏࣟאऱᆢ୾)Εᖾ੊ࣟקຝᆢ୾

֗୙৖ڎΔ؀᨜ঞᐖऑ։ؒ࣍௧ᢰੱ۟چޥᅔ᛻چࡿ(Huang, 1998)Δ੡ࠢীऱ௧ᢰ

ཬढΔࠡࢤ໛ၺߩך٠ΕᑪᛘΕ೏ᄵऱᛩቼΔࠡא׊ᚌߜऱરᨖࢤΕરࢤޒΕર

༃ࢤፖݼൎଅࢤΔ֗س९ݶຒΕມ؆ທࣥګ੒෷ࠋ࿛ᚌរΔਚګ੡৬ທรԫᒵ௧

 ෺ীΔஉપ10~15ܧཬढհԫ(ᔥ஼᧵࿛Δ2006)Ζு࣠णऱ࣠ኔس଺ࠋଅࣥऱ່߻ࡾ

mmΔګᑵழۚᔆऱ؆࣠ؼᄎطጸۥػ᠏ۥΔխ࣠ؼ੡ֵ௕ᔆΔࠡܓא௧ዦႚᐾΔ

՗2ࢪ৛Δޢ৛ԫશఇΖ؀ڇ᨜তຝऱ׌૞࣠ᑵཚڶԲڻΔ࣍ڣޢऱ2~3ִ֗8~9ִ

णΔ।૿ࠠլ๵ঞᆆणડದΔஉપ4 mm(ቹ1)ΔྥۖࠨڞܧΔԫጤݮᑵΖጟ՗෺ګ

ڶழࠠٵ2ଡጟ՗ຟ܀Δګิࢬጟ՗ݮ෺ת2࣭طऱጟ՗থਢݮ໢ԫ෺ܧᨠՂ؆ڼ

ጟոृႛપ10۾%Δຏൄڶ׽ԫଡ࿇ߛΔ੷2ࢨଡጟ՗փຟլࠠጟոΖ 

ᨛո(Terminalia catappa L.)੡ܩࠌ՗ઝ(Combretaceae)ᆵᆺՕ໨ֵΔᐖऑ։܉

٤෺ᑷ൅௧ᢰچ೴Ζ؀᨜଺࣍سতຝ௧ࣥࡾፖᥞᚡ(Li and Lo, 1993)Ζு࣠ܧਇᖭ

ႽݮΔࠟᢰ݁ࠠڶᚊ೎णડದΔ९પ 5~6 cmΔګᑵழطጸ᠏ᄆદۥΔ؀᨜তຝऱ

࣠ᑵཚ੡ڣޢ 8~9ִΔޢԫ࣠ኔڶጟ՗ 1ศΔጟ՗९પ 5.1 cmΔᐈપ 3.2 cmΔদ

પ 2.1 cmΖ 

መڶװᣂ؄؀ڼ᨜଺س௧ࣥࡾᖫጟጟ՗ऱڤإઔߒ໴ᖄ࿕֟Ζኣ॑ᒀ࿛(1995)

མආႃৠࣟᗼᅐ՗ၢփᅐޘऱມس౻௧௏ጟ՗ၞ۩ԫ٨ߓऱ࿇ॕઔߒΔ࿨࣠࿇෼

א 5 ִආگऱጟ՗່ࠠڶ೏ऱ࿇ॕ෷Δא 7 ִආگऱጟ՗ࠡ࿇ॕ෷່܅Δ࿇ॕᄵ

৫א 35к(12՛ழ٠ᅃ)/20к᧢ᄵለࠋΔڇ 25к(12՛ழ٠ᅃ)ࡳᄵՀጟ՗༓ྤ׏ऄ
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࿇ॕΔא׼ᖺทᎨΕᑷֽΕᖲඳధᡏ֗દ٠ᅃ୴࿛࿇ॕছ๠෻݁ྤऄ༼೏࿇ॕ෷Ζ

אᚏ៲۩੡Δ֗ࢤᛵຍ؄ጟጟ՗ऱ࿇ॕ௽ࣔࠐለ壄าऱᇢ᧭๻ૠΔאཚ౨ߒઔء

 ᇷறΖءհഗߓ᧯ທ્ࣥߛᖫጟࣥࡾ௧س଺م৬ࠐآ੡܂

 

 

(҇)࣠ኔආႃፖ๠෻ 

؄ᖫጟऱߒઔء រᇷற٨࣍।چጟ՗ऱආႃழၴፖޅ5 1Ζ࣠ޅٺኔආگழ݁

բګܧᑵᠱۥΖຍ؄ጟۚᔆ࣠ආڃ৵ᆜ࣍ᄵ৛Ᏼֽۚ࣠ࠌᜇᥓΔৱ࣠ۚؼ࣠ࢨຌ

֏৵נ࠷ࢨנੑܛمጟ՗Ζᆖޮೈᠧᔆऱᑥ෣ጟ՗ᙟֽאܛᙇ֗Գՠ֫ᙇ࿛ֱڤ

ᇷறፖᄅធጟ՗࿇ॕ෷ᇷற։ܑ٨࣍।ءጟ՗ऱഗޅٺೈ़ศ֗ᅕชጟ՗Ζޮࠐ 2

ፖ। 3Ζ 

 

। ؄ᖫጟߒઔء  1  រᇷறچጟ՗հආႃֲཚፖޅ5

Table 1. Information on collection dates and seed sources of the 5 seedlots of 4 tree 

species used in this study 

խټ
Vernacular name

ᖂټ
Scientific name

ආႃழၴ
Collection date

ආႃچរ
Collection location

ᆖᒮ৫
Latitude, longitude

௧ࢸ೏৫
Elevation (m)

؀᨜ᖫᥞ Aglaia formosana Hay. 2006/8/5 ਁਞ (Hengchuen) 21°58’N, 120°48’E 305

Օᆺ՞ᨛ Palaquium formosanum Hay. 2006/8/6 ਁਞ (Hengchuen) 21°58’N, 120°48’E 280

౻௧௏ʻร˄ޅʼ Scaevola taccada (Gaertner) Roxb 2007/8/21 ਁਞ (Hengchuen) 21°67’N, 120°43’E 30

౻௧௏ʻร˅ޅʼ Scaevola taccada (Gaertner) Roxb 2007/9/5 ֜຾ߺ (Taimalee) 22°37’N, 121°00’E 15

ᨛո Terminalia catappa L. 2007/9/28 ਁਞ (Hengchuen) 21°58’N, 120°48’E 290

 

। ؄ᖫጟߒઔء  2  ᇷறءጟ՗հഗޅ5

Table 2. Information on seed characteristics of the 5 seedlots of 4 tree species used in 

this study 

ጟټ
Species

ֽܶ෷ྒྷ࠷ࡳᑌᑇ
Determination of MCs

ᄅធጟ՗ֽܶ෷ (ធૹ)

Moisture content

(%, FW basis)

ֆ֒ศᑇޢ
Number of seeds /L

Տศૹ1)

Thousand-seed-weight

(g)

؀᨜ᖫᥞ A. formosana 1 seed × 4 replicates 52.2 ± 1.1 1,288 ± 40 523 ± 21

Օᆺ՞ᨛ P. formosanum 1 seed × 4 replicates 38.2 ± 0.3 118 ± 2 5,336 ± 161

౻௧௏(ร1ޅ) S. taccada 10 seeds × 4 replicates 11.6 ± 0.1 15,113 ± 332 38.9 ± 1.4

౻௧௏(ร2ޅ) S. taccada 10 seeds × 4 replicates 12.7 ± 0.2 16,488 ± 160 36.8 ± 1.4

ᨛո T. catappa 1 seed × 4 replicates 19.1 ± 1.3 40 ± 2 4,801 ± 108
1) 

Thousand-seed-weight was estimated at the moisture content shown.
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। ؄ᖫጟߒઔء  3  ጟ՗հ࿇ॕᇷறޅ5

Table 3. Information on germination of fresh mature seeds of the 5 seedlots of 4 tree 

species used in this study 

ጟټ
Species

࿇ॕᇢ᧭࠷ᑌᑇ
Determination of germination

(seeds × replicates)

࿇ॕཚ
Germination

period (weeks)

ᄅធጟ՗࿇ॕ෷
Germination of

fresh mature seeds

(%)

ᄅធጟ՗ؓ݁࿇ॕֲᑇ
Mean germination time

of fresh mature seeds

(MGT, days)

؀᨜ᖫᥞ A. formosana 45 × 4 12 72.2 ± 7.8 18.7 ± 2.4 

Օᆺ՞ᨛ P. formosanum 30 × 4 12 90.0 ± 3.3 26.8 ± 3.5 

౻௧௏(ร1ޅ) S. taccada 25 × 4 20 71.0 ± 11.1 40.4 ± 3.9

౻௧௏(ร2ޅ) S. taccada 35 × 4 20 75.7 ± 10.8 26.0 ± 1.8

ᨛո T. catappa 25 × 3 16 86.7 ± 1.9 61.2 ± 5.5 

 

(҈)ጟ՗ֽܶ෷ྒྷࡳΕ࿇ॕֱऄΕ࿇ॕຒ৫հૠጩፖอૠ։࣫ 

ᑌᑇΕ࿇ॕཚ։ܑ٨࣍।࠷ᑌᑇΕ࿇ॕᇢ᧭հ࠷հࡳጟ՗հֽܶ෷ྒྷޅٺ 2,

ፖ 3Ζጟ՗ֽܶ෷ྒྷֱࡳऄΕ࿇ॕֱऄΕ࿇ॕຒ৫հૠጩፖอૠ։࣫࿛݁࣍ٵᄘإ

ລ࿛(2006)Δᨛ܀ոጟ՗ႛ֊࠷ጟո(શຝΕશࠂፖ՗ᆺ)ၞ۩ֽܶ෷հྒྷࡳΖ؀᨜

ᖫᥞፖ౻௧௏ऱٺ๠෻ጟ՗݁ਢڇ 30к(8՛ழ٠ᅃ) / 20к(16՛ழ႕ᄆ)᧢ᄵයٙ

Հ࿇ॕΔ܀Օᆺ՞ᨛፖᨛոऱٺ๠෻ጟ՗ঞਢڇ 35к(8՛ழ٠ᅃ) / 25к(16՛ழ

႕ᄆ)᧢ᄵයٙՀ࿇ॕΖ 

 

(҉)ᛘ៲๠෻ 

ጟ՗հᛘ៲ᄵ৫ፖᚏ៲ழ࿓ᇢ᧭๻ૠ٨࣍।ޅٺ 4Δؾऱڇᛵᇞ܅ᄵᛘ៲ኙڼ

؄ጟጟ՗հঅژய࣠Ζᛘ៲ֱऄ֗යٙ࣍ٵᄘإລ࿛(2006)Ζ 
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। ؄ᖫጟߒઔء  4 ।ٵᑌᑇፖ࿇ॕཚ࠷᧭ጟ՗հᛘ៲ᇢ᧭๻ૠΔ࿇ॕᇢޅ5 3 

Table 4. Treatment and germination assay of wet storage of the 5 seedlots of 4 tree 

species used in this study. The determinations and periods of germination were the same 

as those shown in Table 3 

ጟټ
Species

ᛘ៲ᄵ৫
Temperature

(к)

ᛘ៲ழ࿓
Wet storage duration

4, 10 0.23, 0.47, 1, 2, 3, 4, 5, 6, 8, 10,12, 18, 24 (months

15, 20 0.47, 1, 2, 3, 4, 5, 6, 8, 10,12, 18, 24 (months)

1, 4 1, 3, 5, 7, 14, 21, 28, 42 (days)

15 1, 3, 7, 14, 21, 28, 42, 56, 70 (days)

20 7, 14, 21, 28, 35, 42, 56, 70, 84, 98, 126 (days)

౻௧௏(ร1ޅ) S. taccada 4 0, 2, 4, 6, 8, 10, 12, 15, 18, 24 (months)

౻௧௏(ร2ޅ) S. taccada 4 0, 1, 2, 3, 4, 5, 6, 8, 10, 12, 15, 18, 24 (months)

ᨛո T. catappa 1, 4, 15 0, 1, 2, 3, 4, 6, 9, 12 (months)

؀᨜ᖫᥞ A. formosana

Օᆺ՞ᨛ P. formosanum

 

 

(Ҋ)೓៲ጟ՗հֽܶ෷൳ࠫፖᇢ᧭๻ૠ 

ጟ՗ֽܶ෷հ൳ࠫؾऱڇᛧ൓પ 2%~ᄅធጟ՗ֽܶ෷ၴΔܧլٵ࿛్ֽܶ෷

ऱڻጟ՗ิ(sub-seedlot)Ζڇ൳్ࠫٺጟ՗ֽܶ෷ཚၴΔᅝਬԫψڻጟ՗ิωհܶ

ֽ෷ሒࠩቃࡳଖழΔᏁאנ࠷ᔱጫ๳യ৞Δᆜ࣍પ 4к(౻௧௏)ࢨ 25~28к(؀᨜ᖫ

ᥞΕՕᆺ՞ᨛፖᨛո)հᛩቼΔؓᘝ 3~5ֲ৵٦ၞ۩ֽܶ෷ྒྷࡳΖᅝٺψڻጟ՗ิω

ֽܶ෷ᒔࡳฤٽᇢ᧭๻ૠཚඨଖ৵Δࠥم։ᇘയ৞Δאፂ਍࣍ዿ৵ᚏ៲ཚၴऱܶ

ֽ෷݁౨ਁࡳլ᧢Ζٺጟ։ᇘګݙऱጟ՗հ೓៲ᄵ৫֗ழ࿓ڕ। 5 ጟጟٺ٨Ζࢬ

՗հֽܶ෷൳ֱࠫऄ֗መ࿓ڕՀΚ 

1.؀᨜ᖫᥞΚᄅធጟ՗ֽܶ෷੡ 52.2%Δലጟ՗ᆜ࣍પ 29~30кΔઌኙᛘ৫ 36~38%

ऱᛩቼՀΔאሽଅ஛ࠌࠐࢲܬጟ՗೓ᛟΔ൳ࠫࢬ൓հք్ֽܶ෷։ܑਢ 14.8%(೓

ᛟ 36 ՛ழ)Ε20.7%(೓ᛟ 20 ՛ழ)Ε28.2%(೓ᛟ 15 ՛ழ)Ε39.8%(೓ᛟ 7 ՛ழ)Ε

44.2%(೓ᛟ 3.5՛ழ)ፖ ।)(೓ᛟآ)52.2% 5)Ζ 

2.Օᆺ՞ᨛΚᄅធጟ՗ֽܶ෷੡ 38.2%Δലጟ՗ᆜ࣍પ 29~30кΔઌኙᛘ৫ 36~38%

ऱᛩቼՀΔאሽଅ஛ࠌࠐࢲܬጟ՗೓ᛟΔ൳ࠫࢬ൓հն్ֽܶ෷։ܑਢ 15.3%(೓

ᛟ 48՛ழ)Ε16.9%(೓ᛟ 44՛ழ)Ε19.2%(೓ᛟ 40՛ழ)Ε32.6%(೓ᛟ 18՛ழ)ፖ
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।)(೓ᛟآ)38.2% 5)Ζ 

3.౻௧௏ΚءઔߒԲޅᄅធጟ՗ֽܶ෷։ܑ੡ 11.6%ፖ 12.7%Δ݁ਢאփᆜ։՗ᗴ

(molecular sieve)ፖొֽऱଅ஛ڤᚘ܌Ժᒣࠌࠐጟ՗೓ᛟܮࢨᛘΖร 1 ᄅធጟ՗ޅ

ऱֽܶ෷੡ 11.6%Δ൳ࠫࢬ൓հ 5ጟ࿛్ֽܶ෷։ܑਢ 1.9%(೓ᛟ 76՛ழ)Ε5.9%(೓

ᛟ 5՛ழ)Ε8.7%(೓ᛟ 2՛ழ)Ε11.6%(ྤ೓ᛟܮᛘ)ፖ ᛘܮ)14.8% 30.5՛ழ)(। 5)Ζ

ร ᄅធጟ՗ऱֽܶ෷੡ޅ2 12.7%Δ൳ࠫࢬ൓հ 5ጟ࿛్ֽܶ෷։ܑਢ 2.4%(೓ᛟ

44՛ழ)Ε5.9%(೓ᛟ 5՛ழ)Ε8.6%(೓ᛟ 2.8՛ழ)Ε11.2%(೓ᛟ 0.6՛ழ)ፖ ܮ)14.8%

ᛘ 27՛ழ)(। 5)Ζ 

4.ᨛոΚᄅធጟ՗ֽܶ෷੡ 19.1%Δ׌૞ਢലጟ՗ᆜ࣍પ 26~28кΔઌኙᛘ৫ 40~45%

ऱᛩቼՀΔאሽଅ஛ࠌࠐࢲܬጟ՗೓ᛟΔ൳ࠫࢬ൓հԿጟ࿛్հֽܶ෷։ܑਢ

4.2%(ሽ஛ࢲܬ 2.1֚৵ش։՗ᗴ٦ๅᛘ 2֚)Ε6.0%(ሽ஛ࢲܬ 2֚)ፖ 9.3%(ሽ஛ܬ

ࢲ 5՛ழ)(। 5)Ζ 

 

। ؄ᖫጟߒઔء  5 ।ٵᑌᑇፖ࿇ॕཚ࠷᧭ጟ՗հ೓ᛟᚏ៲ᇢ᧭๻ૠΔ࿇ॕᇢޅ5

3 

Table 5. Dry storage assays of the 5 seedlots of 4 tree species used in this study. The 

determinations and periods of germination were the same as those shown in Table 3 

ጟټ
Species

೓៲ጟ՗ֽܶ෷
MCs of dry storage (%, FW basis)

ᚏ៲ᄵ৫ (к)

Storage temperature

೓៲ழ࿓ (months)

Dry storage duration

؀᨜ᖫᥞ A. formosana
14.8±0.1, 20.7±0.6, 28.2±0.4,

39.8±1.7, 44.2±2.0, 52.2±1.1
ʊ 0

Օᆺ՞ᨛ P. formosanum
15.3±3.3, 16.9±1.2, 19.2±2.2,

32.6±2.3, 38.2±0.3
ʊ 0

౻௧௏(ร1ޅ) S. taccada
1.9±0.2, 5.9±0.1, 8.7±0.1, 11.6±

0.1, 14.8±0.1
-20, 4, 15 0, 3, 6, 9, 12, 18, 24

౻௧௏(ร2ޅ) S. taccada
2.4±0.1, 5.9±0.1, 8.6±0.1, 11.2±

0.2, 14.8±0.3
-20, 4, 15 0, 3, 6, 9, 12, 18, 24

-20, 4 0, 3, 6, 9, 12, 18, 24

15 0, 6, 12, 24
ᨛո T. catappa 4.2±0.2, 6.0±0.1, 9.3±0.2

 

 

  

(҇)ᄅធጟ՗ऱ࿇ॕ 

1.؀᨜ᖫᥞᄅធጟ՗א 30/20к᧢ᄵᆖ 12 ၜࢬ൓ऱ࿇ॕ෷ፖؓ݁࿇ॕֲᑇ։ܑਢ
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72.2%ፖ 18.7ֲ(। 3)Δጟ՗ႃխڇ 2~4ၜ࿇ॕΔڇ׊ร 11ၜ৵༉լڶ٦࿇ॕಖᙕ

ᑇΔ࿇ॕ 12ၜ৵ലآ࿇ॕጟ՗೪ၲΔ࿇෼ຟբፍඓΔਚڼ࿨࣠᧩؀ق᨜ᖫᥞጟ՗

լٖࠠఠࢤΖ 

2.Օᆺ՞ᨛᄅធጟ՗א 30/20к᧢ᄵᆖ 12 ၜࢬ൓ऱ࿇ॕ෷ፖؓ݁࿇ॕֲᑇ։ܑਢ

55.6%ፖ 20.8ֲ(। 3)Δጟ՗׌૞ڇร 2~3ၜփႃխ࿇ॕΔڇ׊ร 11ၜ৵༉լڶ٦

࿇ॕಖᙕᑇ(ቹ 1)Ιᅝא 35/25к᧢ᄵᆖ 12ၜࢬ൓ऱ࿇ॕ෷ፖؓ݁࿇ॕֲᑇ։ܑਢ

90.0%ፖ 26.8ֲ(। 3)Δጟ՗׌૞ڇร 1~5ၜփႃխ࿇ॕΔڇ׊ร 9ၜ৵༉լڶ٦

࿇ॕಖᙕᑇ(ቹ 1)ΖאՂ࿨࣠᧩قՕᆺ՞ᨛऱ࿇ॕᄵ৫א 35/25к᧢ᄵࣔ᧩ᚌ࣍

30/20к᧢ᄵृΔࠡ׊ጟ՗լࠠ෡৫ٖఠࢤΖ 
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ቹ 1 Օᆺ՞ᨛᄅធጟ՗࣍ 30/20кፖ 35/25к᧢ᄵ࿇ॕհีᗨ࿇ॕ෷ڴᒵ 

Fig. 1 Cumulative germination curves of fresh mature seeds of Palaquium formosanum 

at fluctuating temperatures of 30/20 and 35/25к  

 

3.౻௧௏ร אᄅធጟ՗ޅ1 30/20к᧢ᄵᆖ 20ၜࢬ൓ऱ࿇ॕ෷ፖؓ݁࿇ॕֲᑇ։ܑ

ਢ 71.0%ፖ 40.4ֲ(। 3)Δ׌૞ႃխڇร 2~4ၜ࿇ॕΔڇ܀ร 4~20ၜຟս֟ڶᑇ

ሿཋ࿇ॕಖᙕ(ቹ 2)Ζร אᄅធጟ՗ޅ2 30/20к᧢ᄵᆖ 20ၜࢬ൓ऱ࿇ॕ෷ፖؓ݁

࿇ॕֲᑇ։ܑਢ 75.7%ፖ 26.0ֲ(। 3)Δ׌૞ႃխڇร 2~5ၜ࿇ॕΔร 13ၜ৵լ

࿇ॕಖᙕᑇ(ቹڶ٦ 2)ΖՂ૪࿨࣠᧩ق౻௧௏ጟ՗ᚨլٖࠠఠࢤΔ֟ڶ܀ᑇጟ՗Ꮑ

૞ለՆऱழၴթ౨࿇ॕΔຍױ౨ፖጟ՗ऱګᑵ৫ڶᣂΔร ཚለֲگጟ՗ऱආޅ2
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ร ඡԱޅ1 15֚Δڼڂංឰร ܧለ࿍ऱழၴփڇᑵ৫Δਚ౨ګऱࠋለڶጟ՗ޅ2

ႃխऱ࿇ॕ(ቹ 2)Ζ 
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ቹ 2 Բޅ౻௧௏ᄅធጟ՗հีᗨ࿇ॕ෷ڴᒵ 

Fig. 2 Cumulative germination curves of fresh mature seeds of the 2 seedlots of 

Scaevola taccada 

 

4.ᨛոᄅធጟ՗א 30/20к᧢ᄵᆖ 16ၜࢬ൓ऱ࿇ॕ෷ፖؓ݁࿇ॕֲᑇ։ܑਢ 86.7%

ፖ 61.2ֲ(। 3)Δ׌૞ڇร 5~10ၜ࿇ॕΔร 14ၜ৵ܛլڶ٦࿇ॕಖᙕᑇΔڼ࿨࣠

  ᑮթ౨࿇ॕΖܮګݙጟ՗Ꮑ૞ለ९ऱழၴ܀Δࢤոጟ՗լࠠ෡৫ٖఠᨛق᧩

 

(҈)೓៲ፖᛘ៲ኙጟ՗ኂࡎհᐙ᥼ 

1.؀᨜ᖫᥞ 

լٵ೓ᛟ࿓৫ኙ؀᨜ᖫᥞጟ՗࿇ॕ෷ऱᐙ᥼ߠቹ 3Ζք్ֽܶ෷ጟ՗ڇ೓ᛟ൳

ࠫଶګݙழऱ࿇ॕ෷։ܑਢ 72.2 ± 7.8%(52.2% mc)Ε33.3 ± 2.2%(44.2% mc)Ε

0%(39.8% mc)Ε0%(28.2% mc)Ε0%(20.7% mc)ፖ 0%(14.8% mc)Δ᧩ءقጟጟ՗ኙ

೓ᛟॺൄඕტΔֽܶ෷࿑૾༉౨ࠌጟ՗ڽՋ੃ጐΔਢྤऄၞ۩೓៲ऱጟ՗Ζ 

؀᨜ᖫᥞᄅធጟ՗אᛘֽ౻ፂ਍۰଺ֽܶ෷ᚏ៲ڇ 4Ε10Ε15 ፖ 20кኙጟ՗

੒Ժհயᚨߠቹ 4Εቹ 5֗ቹ 6Ζᅝᛘ៲ڇ 4кᆖ 30ֲ৵Δ࿇ॕ෷᧩ထՀ૾۟ 15.6%Δ

60ֲ৵٤ݙໜ؈੒Ժ(ቹ 4)Ζᅝᛘ៲ڇ 10кᆖ 14ֲ৵Δ࿇ॕ෷᧩ထՀ૾۟ 43.3%Δ

60ֲ৵٤ݙໜ؈੒Ժ(ቹ 4)Ζᅝᛘ៲ڇ 15кᆖ 14ֲ৵࿇ॕ෷੡ 69.4%Δፖᄅធጟ
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՗ृܧآ᧩ထ஁ฆ(p>0.5)Δᅝ 15кᛘ៲ழၴሒ 30ֲ৵Δጟ՗ᄎၲ٠ྤڼڇࡨᛩቼ

Հ࿇ॕΔڇ׊ᚏ៲ 90ֲփΔࠠڶ੒Ժጟ՗༓٤׏ᄎڼڇ႕ᄆᑪᛘऱᛩቼխ࿇ॕݙ

ฅ(ቹ 5)Ζᅝᛘ៲ڇ 20кழΔᆖ 14 ֲ৵࿇ॕ෷੡ 68.3%Δፖᄅធጟ՗ृܧآ᧩ထ

஁ฆ(p>0.3)Δ܀ᅝ 20кᛘ៲ழၴሒ 30ֲ৵Δጟ՗ᄎၲ٠ྤڼڇࡨᛩቼՀ࿇ॕΔ׊

៲ᚏڇ 60ֲփΔࠠڶ੒Ժጟ՗༓٤׏ຝ࿇ॕݙฅ(ቹ 6)Ζ 
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ቹ 3  լֽܶٵ෷ (%Δធૹ) ኙ؀᨜ᖫᥞ֗Օᆺ՞ᨛጟ՗࿇ॕ෷հᐙ᥼ 

Fig. 3  Effects of seed moisture content (%, on a fresh-weight basis) on the 

germination percentage of seeds of Aglaia formosana and Palaquium formosanum. 

Vertical bars represent standard error of the mean 

 

ឰ᥆ᑷ൅ฆᚏܒᄵΔਚ܅؀᨜ᖫᥞጟ՗ॺൄլર೓ᛟ֗լરق᧩Ղᑇᖕאط

ীΖءጟጟ՗ᛘ៲ڇ 4ፖ 10кழ࿍ཚփ༉ಐඓڽՋ੃ጐΔᛘ៲ڇ 15кፖ 20кழΔ

ႛ౨ڇ࿍ཚփ(પ 14ֲ)অ਍լ࿇ॕΔਚאՂ೓៲Εᛘ៲යٙ݁ॺࠡᚏ៲ֱߜΖ 

 

2010/10/7 44



                                                 ಃϖۛᕉნߥៈ݅࿶ᔼᆅ౛ࣴ૸཮ፕЎ໣ 
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ቹ 4  լٵᚏ៲ᄵ৫ (4ፖ 10к) ኙ؀᨜ᖫᥞᛘ៲ጟ՗࿇ॕ෷հᐙ᥼ 

Fig. 4  Effects of 4 and 10к storage with moist sphagnum for 0~90 days on the 

germination percentage of Aglaia formosana seeds. The filled diamonds (Ϭ) represent 

germination percentage of fresh mature seeds. Vertical bars represent standard error of 

the mean 
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ቹ 5  ؀᨜ᖫᥞጟ՗࣍ 15кᛘ៲ᆖ 0~150 ֲ৵հีᗨ࿇ॕ෷ڴᒵΖဠᒵ।ጟ՗ڇ

15к႕ᄆᛘ៲ᛩቼխ۞۩࿇ॕհีᗨ࿇ॕ෷ڴᒵΔኔᒵ।ጟ՗ᆖᛘ៲৵ฝ۟

30/20к᧢ᄵ࿇ॕհีᗨ࿇ॕ෷ڴᒵ 
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Fig. 5  Cumulative germination curves of Aglaia formosana seeds at 15к wet storage 

for 0~150 days (ż, 14 days; Ƒ, 30 days; Ϧ, 60 days; ϯ, 90 days; Ÿ, 120 days; ϫ, 150 

days). Dotted lines (……) and solid lines (    ) represent cumulative germination 

percentages in the dark at 15к wet storage and at fluctuating temperatures of 30/20к 

with 8 hours of light after the periods of wet storage as indicated, respectively. The 

filled diamonds (Ϭ) represent cumulative germination percentages of fresh mature 

seeds. Vertical bars represent standard error of the mean 
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ቹ 6  ؀᨜ᖫᥞጟ՗࣍ 20кᛘ៲ᆖ 0~90ֲ৵հีᗨ࿇ॕ෷Ζဠᒵ।ጟ՗ڇ 20к႕

ᄆᛘ៲ᛩቼխ۞۩࿇ॕհีᗨ࿇ॕ෷ڴᒵΔኔᒵ।ጟ՗ᆖᛘ៲৵ฝ۟ 30/20к᧢ᄵ

࿇ॕհีᗨ࿇ॕ෷ڴᒵ 

Fig. 6  Cumulative germination curves of Aglaia formosana seeds at 20к wet storage 

for 0~90 days (ż, 14 days; Ƒ, 30 days; Ϧ, 60 days; ϯ, 90 days). Dotted lines (……) 

and solid lines (    ) represent cumulative germination percentages in the dark at 20к 

wet storage and at fluctuating temperatures of 30/20к with 8 hours of light after the 

periods of wet storage as indicated, respectively. The filled diamonds (Ϭ) represent 

cumulative germination percentages of fresh mature seeds. Vertical bars represent 

standard error of the mean 
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2.Օᆺ՞ᨛ 

լٵ೓ᛟ࿓৫ኙՕᆺ՞ᨛጟ՗࿇ॕ෷ऱᐙ᥼ߠቹ 3Ζն్ֽܶ෷ጟ՗ڇ೓ᛟ൳

ࠫଶګݙழऱ࿇ॕ෷։ܑਢ 90.0 ± 3.3%(38.2% mc)Ε12.7 ± 4.4%(32.6% mc)Ε

0%(19.2% mc)Ε0%(16.9% mc)ፖ 0%(15.3% mc)Δ᧩ءقጟጟ՗ॺൄլર೓ᛟΔጟ

՗ֽ։࿑ໜ؈༉౨ࠡࠌՕၦڽՋΔਚٍࠡਢྤऄၞ۩೓ᛟᚏ៲ऱጟ՗Ζ 

Օᆺ՞ᨛᄅធጟ՗ֽא౻੡տᔆᛘ៲ڇ 1кፖ 4кழΔᆖ 1ֲ৵٤ݙܛໜ؈੒

ԺΖᅝᛘ៲ڇ 15кᆖ 1ֲΕ7ֲΕ14ֲፖ 21ֲ৵Δ࿇ॕ෷։ܑ੡ 49.2 ± 6.8%Ε52.5 

± 2.8%Ε55.0 ± 2.9%ፖ 56.7 ± 7.5%Δፖᄅធጟ՗ઌለ৵݁ܧ᧩ထ஁ฆ(p<0.0005)(ቹ

7)Δ׊ᅝ 15кᛘ៲ழၴሒ 28ֲ৵Δጟ՗ᄎၲ٠ྤڼڇࡨᛩቼՀ࿇ॕΔڇᚏ៲ 56

ֲփΔࠠ 20кڇ៲ฅ(ቹ7)Ζᅝᛘݙ႕ᄆᑪᛘऱᛩቼխ࿇ॕڼڇ٤ᄎ׏੒Ժጟ՗༓ڶ

ᆖ 7ֲፖ 14ֲ৵Δ࿇ॕ෷։ܑ੡ 65.0 ± 12.6%ፖ 60.8 ± 2.8%Δፖᄅធጟ՗ઌለ৵

ထ஁ฆ(p<0.03)(ቹ᧩ܧ݁ 8)Δ׊ᅝ 20кᛘ៲ழၴሒ 21ֲ৵Δጟ՗ᄎ٠ྤڼڇᛩቼ

Հၲࡨ۞۩࿇ॕΔڇᚏ៲ 42ֲփΔࠠڶ੒Ժጟ՗༓٤׏ຝ࿇ॕݙฅ(ቹ 8)Ζ 
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ቹ 7  Օᆺ՞ᨛጟ՗࣍ 15кᛘ៲ᆖ 0~70ֲ৵հีᗨ࿇ॕ෷Ζဠᒵ।ጟ՗ڇ 15к႕

ᄆᛘ៲ᛩቼխ۞۩࿇ॕհีᗨ࿇ॕ෷ڴᒵΔኔᒵ।ጟ՗ᆖᛘ៲৵ฝ۟ 35/25к᧢ᄵ

࿇ॕհีᗨ࿇ॕ෷ڴᒵ 
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Fig. 7  Cumulative germination curves of Palaquium formosanum seeds at 15к wet 

storage for 0~70 days (ż, 7 days; Ƒ, 21 days; Ϧ, 28 days; ϯ, 42 days; Ÿ, 56 days; ϫ, 

70 days). Dotted lines (……) and solid lines (    ) represent cumulative germination 

percentages in the dark at 15к wet storage and at fluctuating temperatures of 35/25к 

with 8 hours of light after the periods of wet storage as indicated, respectively. The 

filled diamonds (Ϭ) represent cumulative germination percentages of fresh mature 

seeds. Vertical bars represent standard error of the mean 
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ቹ 8  Օᆺ՞ᨛጟ՗࣍ 20кᛘ៲ᆖ 0~70ֲ৵հีᗨ࿇ॕ෷Ζဠᒵ।ጟ՗ڇ 20к႕

ᄆᛘ៲ᛩቼխ۞۩࿇ॕհีᗨ࿇ॕ෷ڴᒵΔኔᒵ।ጟ՗ᆖᛘ៲৵ฝ۟ 35/25к᧢ᄵ

࿇ॕհีᗨ࿇ॕ෷ڴᒵ 

Fig. 8  Cumulative germination curves of Palaquium formosanum seeds at 20к wet 

storage for 0~70 days (ż, 7 days; Ƒ, 21 days; Ϧ, 28 days; ϯ, 42 days; Ÿ, 56 days; ϫ, 

70 days). Dotted lines (……) and solid lines (    ) represent cumulative germination 

percentages in the dark at 20к wet storage and at fluctuating temperatures of 35/25к 

with 8 hours of light after the periods of wet storage as indicated, respectively. The 

filled diamonds (Ϭ) represent cumulative germination percentages of fresh mature 

seeds. Vertical bars represent standard error of the mean 
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ឰ᥆ᑷ൅ฆᚏܒᄵΔਚ܅Օᆺ՞ᨛጟ՗ॺൄլર೓ᛟ֗լરق᧩Ղᑇᖕאط

ীΖءጟጟ՗ᛘ៲ڇ 1ፖ 4кழ࣍ 1ֲփ༉ಐඓڽՋ੃ጐΔᛘ៲ڇ 15кፖ 20кழΔ

։ܑႛ౨ڇ 21 ֲፖ 14 ֲփঅ਍լ࿇ॕΔਚ࿨࣠᧩אقՂ೓៲Εᛘ៲යٙ݁ྤऄ

 ९ཚঅ਍Օᆺ՞ᨛጟ՗հ੒ԺΖچயڶ

3.౻௧௏ 

(1) 4кᐋᗨ(ᛘ៲)ኙ౻௧௏ጟ՗࿇ॕऱயᚨ 

௧௏ร౻ߒઔء ڇጟ՗ޅ1 4кᐋᗨ 4ଡִ৵Δࠡጟ՗࿇ॕ෷ڶࡸ 57.0%Δፖ

ᄅធጟ՗(71.0%)ྤࠀ᧩ထ஁ฆ(p>0.1)Δ܀ᅝᐋᗨழၴ࢏९۟ 6 ଡִ৵Δࠡ࿇ॕ෷

૾۟ 2.0%Δ۟ 8ଡִ৵ጟ՗٤ݙໜ؈੒Ժ(ቹ 9)Ζร ڇጟ՗ޅ2 4кᐋᗨ 3ଡִཚ

Δၴࠡ ጟ՗࿇ॕ෷ࡸ౨ፂ਍ڇ 59.3~67.1%ऱ೏੒ԺणኪΔፖᄅធጟ՗࿇ॕ෷(75.7%)

ઌለ৵ܧآ᧩ထՀ૾(p>0.05)Δ׊ᅝᐋᗨழၴ࢏९۟ 4ଡִழΔࠡ࿇ॕ෷᧩ထ૾۟

46.4%(p<0.01)Δڇ׊ᆖᐋᗨ 4~8 ଡִཚၴ࿇ॕ෷ܧ਍ᥛհՀ૾(p<0.005)Δᐋᗨ 8

ଡִ৵༓٤ݙ׏ໜ؈੒Ժ(࿇ॕ෷ႛໍ 0.7%)(ቹ 9)Ζ 

ร׼ 1 ڇጟ՗ޅ 4кᐋᗨ 2 ଡִཚ৵࿇ॕհؓ݁࿇ॕֲᑇ੡ 46.5 ֲΔፖᄅធ

ጟ՗ؓ݁࿇ॕֲᑇ(40.4ֲ)ઌለ৵ܧآ᧩ထ஁ฆ(p>0.1)Δ܀ᅝᐋᗨழၴ࢏९ࠩ 4ଡ

ִ৵Δࠡ ؓ݁࿇ॕֲᑇբ᧩ထ༼೏ࠩ 76.0ֲ(p<0.0005)Δዿ৵ጟ՗ݶຒޡԵڽՋ(ቹ

9)Ζۖร ᆖڇጟ՗ޅ2 4кᐋᗨ 2ଡִփ࿇ॕհؓ݁࿇ॕֲᑇ੡ 27.3~30.3ֲΔፖ

ᄅធጟ՗ؓ݁࿇ॕֲᑇ(26.0 ֲ)ઌለ৵ܧآ᧩ထ஁ฆ(p>0.05)Δ܀ᅝᐋᗨழၴ࢏९

ࠩ 3ଡִ৵Δࠡؓ݁࿇ॕֲᑇբ᧩ထ༼೏ࠩ 45.5ֲ(p<0.001)Δڇ׊ᆖᐋᗨ 4~6ଡ

ִཚၴؓ݁࿇ॕֲᑇܧ਍ᥛհՂ֒Δڇᐋᗨ 6 ଡִ৵բ᧩ထ༼೏۟ 64.6 ֲ

(p<0.0001)Δዿ৵ጟ՗ٍݶຒಐඓ(ቹ 9)Ζ 

ࠡ܅ய༼֒౻௧௏ጟ՗ऱ࿇ॕ෷Δٍྤऄ૾ڶवΔ4кᐋᗨྤऄױՂ૪࿨࣠ط

ؓ݁࿇ॕֲᑇא༼೏࿇ॕᖞᏘ৫Δ᧩ྥڼ๠෻ኙ౻௧௏ጟ՗્ߛڇ࿇ॕ܂ᄐՂլ

ࠠኔشᏝଖΖۖ׊ᅝ౻௧௏ጟ՗܅ڼڇᄵᛘ៲ऱᛩቼխΔᅝழၴ၌መ 3 ଡִ৵༉

 ऄΖֱ۩ױॺ࿍ᑉᚏ៲౻௧௏ጟ՗ऱࠀ៲ᄵᛘ܅౨ᄎᨃࠡጟ՗੒Ժ᧩ထՀ૾Δਚױ
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ቹ 9 ᆖ 4кᐋᗨ 1~12 ଡִኙԲޅ౻௧௏ጟ՗࿇ॕ෷(Ƒ)ፖؓ݁࿇ॕֲᑇ(ż)հᐙ

᥼ΖŵፖƔ։ܑ੡ޅٺᄅធጟ՗հ࿇ॕ෷ፖؓ݁࿇ॕֲᑇ 

Fig. 9  Effects of 4к stratification for 1~12 months on the germination percentage (Ƒ) 

and mean germination time (ż) of Scaevola taccada seeds. Filled circles (Ɣ) and squares 

(ŵ) represent the mean germination time and germination percentage of fresh mature 

seeds. Vertical bars represent the standard error of the mean 
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ቹ 10 լٵጟ՗ֽܶ෷(ធૹ)ڇԿጟᚏ៲ᄵ৫(-20, 4 ፖ 15к)ᆖ 24ଡִኙร ౻ޅ1

௧௏ጟ՗࿇ॕ෷հᐙ᥼ΖϬ੡ᄅធጟ՗հ࿇ॕ෷ 

Fig. 10 Effects of storage temperatures (-20, 4, and 15к) and seed MC (moisture 

content, on a fresh-weight basis) on the germination percentage of the seedlot 1 seeds 

stored for up to 24 months. Survival of seeds with the 5 MC levels significantly differed 

(p<0.0001), but no significant difference (p>0.05) was found if the 8.7, 11.6, and 14.8% 

MC sub-seedlots were excluded from analysis for all temperatures. The initial 

germination percentage of fresh mature seeds was 71.0 ± 11.1% (Ϭ). MCs of seeds: ż, 

1.9 ± 0.2%; Ƒ, 5.9 ± 0.1%; Ϧ, 8.7 ± 0.1%; ϯ, 11.6 ± 0.1%; ϫ, 14.8 ± 0.1%. Vertical 

bars represent the standard error of the mean 

 

(2)ֽܶ෷Εᄵ৫ፖᚏ៲ழၴኙ౻௧௏ጟ՗੒Ժհᐙ᥼ 

௧௏ร౻ߒઔء ڇጟ՗ޅ1 0~24ଡִ೓៲ཚၴΔ్ֽܶٺ෷ፖլٵᚏ៲ᄵ৫

ኙ࿇ॕ෷ऱᐙ᥼ߠቹ 10Δն్ֽܶ෷ጟ՗ڇ೓ᛟ൳ࠫଶګݙ৵ᙟאܛ 30/20к᧢ᄵ

ᆖ 20ၜࢬ൓ऱ࿇ॕ෷։ܑਢ 61.0%(1.9% mc)Ε71.0% (5.9% mc)Ε63.0%(8.7% mc)Ε

57.0%(11.6% mc)ፖ 56.0%(14.8% mc)Δࢨၴڼ࢖ፖᄅធጟ՗հದࡨ࿇ॕ෷(71.0%)

ઌለ৵݁ྤ᧩ထ஁ฆ(p>0.1)Ζᅝጟ՗ᚏ៲20-ڇкழΔ14.8% mcृڇᚏ៲ 3ଡִ৵

༉٤ݙໜ؈੒ԺΙۖ 11.6% mc ៲ᚏڇृ 6 ଡִ৵ࠡ࿇ॕ෷᧩ထՀ૾ࠩ

30.0%(p<0.005)Δڇ׊ᚏ៲ 24 ଡִ৵հ࿇ॕ෷ႛໍ 19%Δࠡ塒Կ్ֽܶ෷ለ܅ऱ

ጟ՗ڇᚏ៲ 24ଡִ৵հ࿇ॕ෷ઌ२Δ։ܑ੡ 58.0%(1.9% mc)Ε52.0%(5.9% mc)ፖ
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56%(8.7% mc)Δ݁ྤ᧩ထՀ૾᝟Ⴈ(p>0.05)(ቹ 10)Ζᅝጟ՗ᚏ៲ڇ 4кழΔ14.8% mc

ृհ੒Ժڇᚏ៲ཚၴܧ਍ᥛՀ૾Δ࣍ 24ଡִ৵ڽՋ੃ጐΔࠡ塒؄్ֽܶ෷ጟ՗ڇ

ᚏ៲ 24ଡִփΔࠡ࿇ॕ෷ፖᄅធጟ՗ृઌለ৵݁ྤ᧩ထ஁ฆ(p>0.05)Δᆖ 24ଡִ

ᚏ៲৵հ࿇ॕ෷։ܑਢ 52.0%(1.9% mc)Ε62.0%(5.9% mc)Ε56%(8.7% mc)ፖ

51%(11.6% mc)(ቹ 10)Ζۖᅝᚏ៲ڇ 15кழΔ14.8% mcृհ੒ԺݶຒՀ૾Δڇᚏ

៲ 9ଡִ৵٤ݙܛໜ؈੒ԺΔۖ 11.6% mcፖ 8.7% mcृհ࿇ॕ෷ڇᚏ៲ 24ଡִ

৵ࠡ࿇ॕ෷։ܑ੡ 43.0%ፖ 50.0%Δբܧ᧩ထՀ૾(p<0.05)Δֽࠡܶ෷ለ܅ऱԲ్

ጟ՗ڇᚏ៲ 24ଡִ৵ࠡ࿇ॕ෷ঞܧآ᧩ထՀ૾᝟Ⴈ(p>0.05)(ቹ 10)Ζ 

௧௏ร౻ߒઔء ڇጟ՗ޅ2 0~24ଡִ೓៲ཚၴΔ్ֽܶٺ෷ፖլٵᚏ៲ᄵ৫

ኙ࿇ॕ෷ऱᐙ᥼ߠቹ 11Δն్ֽܶ෷ጟ՗ڇ೓ᛟ൳ࠫଶګݙ৵ᙟאܛ 30/20к᧢ᄵ

ᆖ 20ၜࢬ൓ऱ࿇ॕ෷։ܑਢ 67.9%(2.4% mc)Ε73.6%(5.9% mc)Ε78.6%(8.6% mc)Ε

65.7%(11.2% mc)ፖ 67.1%(14.8% mc)Δࢨၴڼ࢖ፖᄅធጟ՗հದࡨ࿇ॕ෷(75.7%)

ઌለ৵݁ྤ᧩ထ஁ฆ(p>0.1)Ζᅝጟ՗ᚏ៲20-ڇкழΔ14.8% mcृڇ 3ଡִ৵༉٤

ᑇڽՋΙۖ 11.2% mcृڇᚏ៲ 0~18ଡִཚၴऱ੒Ժآࠀ᧩ထՀ૾Δڇ܀ᚏ៲ 24

ଡִ৵࿇ॕ෷բ᧩ထՀ૾ࠩ 36.4%(p<0.005)Ιࠡ塒Կ్ֽܶ෷ለ܅ऱጟ՗ڇᚏ៲

24ଡִ৵հ࿇ॕ෷։ܑ੡ 60.7%(2.4% mc)Ε62.9%(5.9% mc)ፖ 55.0(8.6% mc)Δ݁

ထՀ૾᝟Ⴈ(p>0.05)(ቹ᧩ڶآ 11)Ζᅝጟ՗ᚏ៲ڇ 4кழΔ14.8% mcृհ੒Ժڇ 0~24

ଡִᚏ៲ཚၴܧ਍ᥛՀ૾Δ࣍ 24ଡִ৵٤ݙໜ؈੒ԺΔࠡ塒؄్ֽܶ෷ጟ՗ڇᚏ

៲ 24ଡִփ࿇ॕ෷ፖᄅធጟ՗հ࿇ॕ෷ઌለ৵݁ྤ᧩ထ஁ฆ(p>0.05)Δᆖ 24ଡִ

ᚏ៲৵հ࿇ॕ෷։ܑਢ 58.6%(2.4% mc)Ε74.3%(5.9% mc)Ε76.4%(8.6% mc)ፖ

75.0%(11.2% mc)(ቹ 11)Ζۖ ᅝᚏ៲ڇ 15кழΔࠡ ࿨࣠ፖᚏ៲ڇ 4кृઌۿΔ܀ 14.8% 

mcृհ੒ԺՀ૾ऱݶޓΔڇᚏ៲ 9ଡִ৵ڽܛՋ੃ጐΔࠡ塒؄్ֽܶ෷ጟ՗ڇᚏ

៲ 24ଡִ৵ࠡ࿇ॕ෷݁ܧآ᧩ထՀ૾᝟Ⴈ(p>0.1)(ቹ 11)Ζ 
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ቹ 11  լٵጟ՗ֽܶ෷(ធૹ)ڇԿጟᚏ៲ᄵ৫(-20, 4ፖ 15к)ᆖ 24ଡִኙร ౻ޅ2

௧௏ጟ՗࿇ॕ෷հᐙ᥼ΖϬ੡ᄅធጟ՗հ࿇ॕ෷ 

Fig. 11 Effects of storage temperatures (-20, 4, and 15к) and seed MC (moisture 

content, on a fresh-weight basis) on the germination percentage of the seedlot 2 seeds 

stored for up to 24 months. Survival of seeds with the 5 MC levels significantly differed 

(p<0.0001), but no significant difference (p>0.05) was found if the 11.2 and 14.8% MC 

sub-seedlots were excluded from analysis for all temperatures. The initial germination 

percentage of fresh mature seeds was 75.7 ± 10.8% (Ϭ). MCs of seeds: ż, 2.4 ± 0.1%; 

Ƒ, 5.9 ± 0.1%; Ϧ, 8.6 ± 0.1%; ϯ, 11.2 ± 0.2%; ϫ, 14.8 ± 0.3%. Vertical bars represent 

the standard error of the mean 

 

Ղ૪࿨࣠᧩قᅝ౻௧௏ጟ՗ֽܶ෷๯૾۟ 1.9~5.9%Δ࣍-20кΕ4кፖ 15кᆖ

24 ଡִհᚏ៲սլ؈੒ԺΔฤإٽᚏীጟ՗ર֗ޒરሿՀ܅ᄵհ௽ࢤ(Hong and 

Ellis, 1996)Δਚࠡࡳܒᚏ៲ࢤᔆ᥆إᚏীΖ 

ኣ॑ᒀ࿛(1995)ᘯאਞأ୙ॣऱ 5 ೏ऱ࿇ॕ෷່ڶऱ౻௧௏ጟ՗ࠠگආࢬִ

(61%)Δۖא୙ࡱ 7ִආگऱጟ՗࿇ॕ෷່܅(ႛ 6.7%)ΔྥۖءઔߒऱԲޅጟ՗ආ

࣍ 8 ִՀ֗ڲ 9 ִՂڲΔא 30/20к᧢ᄵ࿇ॕ 20 ၜ݁ᛧ൓ړߜऱ࿇ॕ෷(71.0%ፖ

75.7%)Δڼ࿨࣠Ղऱ஁ฆ֗אլࡱٵᆏ౻௧௏ጟ՗հ࿇ॕ঴ᔆΔ݁սৱආႃޅڍᇢ

९࣍؀᨜তسଚऱᨠኘધᙕΔݺ௅ᖕ܀։࣫᠖堚Ζאףࠐߒለ壄าऱઔ۩ၞאޗ

ຝऱ౻௧௏ឈྥึၲאױڣक़࿨ኔΔ܀սڶԲࣔڻ᧩ऱ׌૞࣠ኔګᑵཚΔ੡ᛧ࠷
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Օၦऱᚌߜ঴ᔆጟ՗Δݺଚ৬ᤜᚨڣޢڇऱ 2~3 ִ֗ 8~9 ִΔڼԲ࣠ڻኔՕၦګ

ᑵऱࡱᆏࠐආگΔؼ࣠؆אױ׊ऱणኪܒࠐឰࠡګᑵ৫ΔᅝՕຝ։࣠ኔऱۚᔆ؆

 ழၴរΖگऱආړߜਢܛᘉՕणழΔܧ׊ۥػ੡᠏ۥጸطؼ࣠

౻௧௏੡ࠢীऱ௧ዦཬढΔࠡאլ࣐ፍڷऱֵ௕ᔆխ࣠ؼທګᔞᅝऱ௬Ժၞࠐ

۩ዦੌႚᐾΖࠡ࣠ኔڇ௧խዦੌᆖ 120ֲ৵࿇ॕ౨Ժլᄎ૾܅Ζڇլܶᨖ։ऱտᔆ

խ࿇ॕழΔᆖ௧ֽ௦ᑮመऱጟ՗ࠡ࿇ॕຒ৫ለ೓ᛟጟ՗ݶ 1~2ၜΔ܀ᅝᐾጟ࣍೏ᨖ

৫ऱՒᣦழΔࠡ࿇ॕ෷ፖ࿇ॕຒ෷ᄎ᧩ထ૾܅(Lesko and Walker, 1969)Ζ 

4.ᨛո 

(1) 1кΕ4кፖ 15кᐋᗨ(ᛘ៲)ኙᨛոጟ՗࿇ॕऱயᚨ 

ᨛոጟ՗ڇ 1кᐋᗨ 1ଡִ৵Δጟ՗࿇ॕ෷բᨏ૾۟ 18.7%Δ۟ 3ଡִ৵ጟ՗

༓٤ݙ׏ໜ؈੒Ժ(ቹ 12)Ζڇ 4кᐋᗨ 3ଡִ৵Δࠡጟ՗࿇ॕ෷բ࿑૾۟ 72.0%Δ

ྥፖᄅធጟ՗(86.7%)ઌለ৵ܧآࡸ᧩ထ஁ฆ(p>0.05)Δ܀ᅝᐋᗨழၴ࢏९۟ 4ଡִ

৵Δࠡ࿇ॕ෷բ᧩ထ૾۟ 34.7%Δ۟ 6 ଡִ৵ጟ՗٤ݙໜ؈੒Ժ(ቹ 12)Ζڇ 15к

ᐋᗨ 6ଡִཚၴΔࠡጟ՗࿇ॕ෷݁ܧآ᧩ထՀ૾᝟Ⴈ(p>0.05)Δᛘ៲ 6ଡִ৵ጟ՗

࿇ॕ෷ս೏ሒ 88.0%(ቹ 12)Ζ 
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ቹ 12  լٵᚏ៲ᄵ৫ (1, 4ፖ 15к) ኙᨛոᛘ៲ጟ՗࿇ॕ෷հᐙ᥼ 

Fig. 12  Effects of 1, 4 and 15к storage with moist sphagnum for 0~6 months on the 

germination percentage of Terminalia catappa seeds. The filled diamonds (Ϭ) represent 

germination percentage of fresh mature seeds. Vertical bars represent standard error of 

the mean 
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ڇոጟ՗ᨛ׼ 1кᐋᗨ 2 ଡִཚ৵࿇ॕհؓ݁࿇ॕֲᑇ੡ 29.2 ֲΔፖᄅធጟ

՗ؓ݁࿇ॕֲᑇ(61.2 ֲ)ઌለ৵բܧ᧩ထ஁ฆ(p<0.0001)(ቹ 13)Δྥڼழጟ՗੒Ժ

բᣤૹໜ؈Δᙟ৵ڽܛՋ੃ጐ(ቹ 12)Ζᅝᨛոጟ՗ڇ 4кᐋᗨ 2ଡִཚ৵࿇ॕհؓ

݁࿇ॕֲᑇբ᧩ထՀ૾۟ 38.6ֲ(p<0.0001)(ቹ 13)Δᐋᗨ 3ଡִཚ৵࿇ॕհؓ݁࿇

ॕֲᑇ٦૾੡ 27.5ֲΔᐋᗨ 4ଡִཚ৵࿇ॕհؓ݁࿇ॕֲᑇঞ੡ 28.8ֲ(ቹ 13)Δ

ழጟ՗੒Ժբ᧩ထՀ૾(ቹڼྥ 12)Ζᅝᨛոጟ՗ڇ 15кᐋᗨ 6 ଡִཚၴࠡ੒Ժឈ

ᐋᗨڇ׊հՀ૾᝟ႨΔޡດܧಐඓΔྥࠡؓ݁࿇ॕֲᑇঞآ 1 ଡִ৵ࠡؓ݁࿇ॕ

ֲᑇբ᧩ထՀ૾۟ 32.9ֲ(p<0.0001)(ቹ 13)Δᐋᗨ 6ଡִཚ৵࿇ॕհؓ݁࿇ॕֲᑇ

٦૾۟ 17.4 ֲ(ቹ 13)Δݺଚංឰ݁ؓڼ࿇ॕֲᑇऱՀ૾ፖጟ՗ऱܮᑮڶᣂΔٍܛ

ጟ՗ڇ 15кᛘ៲ཚၴດዬګݙԱ࿇ॕழࢬᏁऱֽ։گܮΔԫࠩ᠏؟ 35/25к࿇ॕழ

༉౨ڇ࿍ழၴփګݙ࿇ॕΔۖ૾܅Աؓ݁࿇ॕֲᑇΖ 
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ቹ 13  լٵᚏ៲ᄵ৫ (1, 4ፖ 15к) ኙᨛոᛘ៲ጟ՗ؓ݁࿇ॕֲᑇհᐙ᥼ 

Fig. 13  Effects of 1, 4 and 15к storage with moist sphagnum for 0~6 months on the 

mean germination time of Terminalia catappa seeds. The filled diamonds (Ϭ) represent 

mean germination time of fresh mature seeds. Vertical bars represent standard error of 

the mean 
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वΔ1кፖױՂ૪࿨࣠ط 4кᐋᗨྤऄڶய༼֒ᨛոጟ՗ऱ࿇ॕ෷Δڇ׊࿍ཚ

փ༉ױ౨ᖄીՕၦጟ՗ಐඓڽՋΔ᧩ྥڼ๠෻ኙᨛոጟ՗્ߛڇ࿇ॕ܂ᄐՂլࠠ

ኔشᏝଖΖۖ 15кᐋᗨឈլ౨༼೏ᨛոጟ՗࿇ॕ෷Δ܀౨᧩ထ૾݁ؓࠡ܅࿇ॕֲ

ᑇۖ༼೏࿇ॕᖞᏘ৫Δਚ 15кᛘ៲܂אױ੡ 6 ଡִփ࿍ᑉᚏ៲ᨛոጟ՗ऱױ۩ֱ

ऄΖ 

 

(2)ֽܶ෷Εᄵ৫ፖᚏ៲ழၴኙᨛոጟ՗੒Ժհᐙ᥼ 

ڇոጟ՗ᨛߒઔء 0~24ଡִ೓៲ཚၴΔ్ֽܶٺ෷ፖլٵᚏ៲ᄵ৫ኙ࿇ॕ෷

ऱᐙ᥼ߠቹ 14ΔԿ్ֽܶ෷ጟ՗ڇ೓ᛟ൳ࠫଶګݙ৵ᙟאܛ 35/25к᧢ᄵᆖ 16ၜ

൓ऱ࿇ॕ෷։ܑਢࢬ 88.0%(4.2% mc)Ε93.3%(6.0% mc)ፖ 97.3%(9.3% mc)Δၴڼ࢖

ڇ៲࿇ॕ෷(86.7%)ઌለ৵݁ྤ᧩ထ஁ฆ(p>0.1)Ζᅝጟ՗ᚏࡨፖᄅធጟ՗հದࢨ

-20кழΔ9.3% mcृڇᚏ៲ 3ଡִ৵࿇ॕ෷᧩ထՀ૾ࠩ 21.3%(p<0.001)Δ࣍ 18ଡ

ִ৵٤ݙໜ؈੒Ժ(ቹ 14)Ιֽۖܶ෷ 4.2% mcፖ 6.0% mcृڇᚏ៲ 24ଡִ৵࿇ॕ

෷։ܑ੡ 86.7%ፖ 88.0%Δ݁ྤ᧩ထՀ૾᝟Ⴈ(p>0.5)(ቹ 14)Ζᅝጟ՗ᚏ៲ڇ 4кழΔ

9.3% mcृڇᚏ៲ 3ଡִ৵࿇ॕ෷᧩ထՀ૾ࠩ 6.7%(p<0.0001)Δ࣍ 6ଡִ৵༉༓׏

Ջ੃ጐΙֽۖܶ෷ڽ 4.2% mcፖ 6.0% mcृڇᚏ៲ 24ଡִ৵੒Ժ݁ྤ᧩ထՀ૾᝟

Ⴈ(p>0.1)Δ࿇ॕ෷։ܑ੡ 84.0%ፖ 96.0%(ቹ 14)Ζۖᅝᚏ៲ڇ 15кழΔ9.3% mcृ

៲ᚏڇ 12ଡִ৵࿇ॕ෷᧩ထՀ૾ࠩ 58.7%(p<0.03)Δ࣍ 24ଡִ৵٦Հ૾ࠩ 21.3%Ι

ֽۖܶ෷ 4.2% mcፖ 6.0% mcृڇᚏ៲ 12ଡִ৵੒Ժ݁ྤ᧩ထՀ૾᝟Ⴈ(p>0.05)Δ

ڇ܀ 24ଡִ৵੒Ժբ᧩ထՀ૾(p<0.0001)Δ࿇ॕ෷։ܑ੡ 40.0%ፖ 37.3%(ቹ 14)Ζ 

Ղ૪࿨࣠᧩قᅝᨛոጟ՗ֽܶ෷๯૾۟ 4.2~6.0%Δ࣍-20кፖ 4кᆖ 24ଡִհ

ᚏ៲սլ؈੒ԺΔฤإٽᚏীጟ՗ર֗ޒરሿՀ܅ᄵհ௽ࢤ(Hong and Ellis, 

1996)Δਚࠡࡳܒᚏ៲ࢤᔆ᥆إᚏীΖ 
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ቹ 14 լٵጟ՗ֽܶ෷(ធૹ)ڇԿጟᚏ៲ᄵ৫(-20, 4ፖ 15к)ᆖ 24ଡִኙᨛոጟ՗

࿇ॕ෷հᐙ᥼ΖϬ੡ᄅធጟ՗հ࿇ॕ෷ 

Fig. 14 Effects of storage temperatures (-20, 4, and 15к) and seed MC (moisture 

content, on a fresh-weight basis) on the germination percentage of Terminalia catappa 

seeds stored for up to 24 months. Survival of seeds with the 3 MC levels significantly 

differed (p<0.0001), but no significant difference (p>0.05) was found in seeds at -20 

and 4к storage while the 9.3% MC sub-seedlots were excluded from analysis. The 

initial germination percentage of fresh mature seeds was 86.7 ± 1.9% (Ϭ). MCs of 

seeds: ż, 4.2 ± 0.2%; Ƒ, 6.0 ± 0.1%; Ϧ, 9.3 ± 0.2%. Vertical bars represent the standard 

error of the mean 

Hong and Ellis (1996)אᑙᖫઝ(Aceraceae)Εত੉ޜઝ(Araucariaceae)Εᚊᆰଉ

ઝ(Dipterocarpaceae)Εླྀ֯ઝ(Fagaceae)ፖ௒८୞ઝ(Myrtaceae)࿛ 5ઝ 94ጟհګᑵ

ጟ՗Տศૹፖֽܶ෷ࠐ։࣫ڼԲտၦፖጟ՗ᚏ៲۩੡ऱઌᣂࢤΔ࿨࣠࿇෼ฆᚏী

ڇᑵጟ՗ऱֽܶ෷ګ 36~90%Δࠀᘯૉ࣍܅ 35%ृᚨᇠլ᥆ฆᚏীΔֽۖܶ෷ڇ

ڇᚏীΔխၴীጟ՗ऱֽܶ෷પإՀृ᥆א23% 23~55%Ζጟ՗Տศૹ࣍܅ 25 gृ

ᚨ᥆إᚏীΔ೏࣍ 13,000 gृᚨ੡ฆᚏীΔۖտ࣍ 30~13,000 gृঞإΕฆፖխၴ

ীຟױ౨Ζءઔߒ࿨࣠᧩ق౻௧௏ፖᨛոጟ՗᥆إᚏীΔ౻௧௏ऱګᑵጟ՗ֽܶ

෷પ੡ 11~13%ΔՏศૹႛપ 35~40 gΔۖᨛոګᑵጟ՗ֽܶ෷પ੡ 18~20%ΔՏศ

ૹપ 4800 g (। 2)Δء׼ઔߒ࿨࣠᧩؀ق᨜ᖫᥞፖՕᆺ՞ᨛጟ՗᥆ฆᚏীΔ؀᨜ᖫ
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ᥞګᑵጟ՗ֽܶ෷પ੡ 52%ΔՏศૹપ 523 gΔۖՕᆺ՞ᨛګᑵጟ՗ֽܶ෷પ੡

38%ΔՏศૹપ 5300 g (। 2)Δ؄ڼאጟګᑵጟ՗հֽܶ෷ፖՏศૹኙᚏ៲ࢤᔆհ

ᣂএࢤΔ݁ฤٽՂ૪ Hong and Ellis (1996) հေ۷ଖΖ 

؀᨜ขऱՕীᑷ൅ฆᚏীጟ՗Δࠌܛፂ਍۰ࠡګᑵጟ՗հֽܶ෷ڇࠀຏ௛ߜ

࠹ݴऱයٙՀΔٍຟլ౨ړ 4кאՀհ܅ᄵΔڕᥞᚡֵ᜶՗ΕֻਨΕᥞᚡۚߤⲷ(ᄘ

խऱ؀᨜ᖫᥞፖߒઔءΔۖ(ລ࿛Δ2008bإᄘ)ጟ՗ۥລ࿛Δ2008a)Ε壂ֵፖᥳإ

Օᆺ՞ᨛጟ՗ٍਢΖຍࠄլર܅ᄵऱጟ՗ຏൄኙ 10~15кܧܛඕტΔۖૉঅ਍ጟ՗

ֽ։׊ᛘ៲ڇપ 15~20к࿑೏ऱᄵ৫ழΔঞലᖄીڇ࿍ཚփ࿇ॕΔਚ،ଚਢᣄشא

ᖞศጟ՗ၞࠐڤݮ۩ഗڂঅشܓژऱᖫጟΖྥۖΔٺጟฆᚏীጟ՗ऱરᄵૻ৫ࢨ

ᚏ៲່ᔞᄵ৫ຟڶᘸၞ۩壄าऱᇢ᧭թ౨ࣔᒔ੺ࡳհΖ᜔հΔૉొ੡سข્ֵΔ

ኙլٖࠠఠऱᑷ൅ฆᚏীጟ՗Δࢨ࿇ॕᚏ៲௽ࣔآࡸࢤᛵृΔ৬ᤜආگ৵ᚨᙟܛ

ੑ෣ᐾጟΖૉլ൓բؘႊ࿍ᑉᚏ៲ழΔᏁאᘉᠾษֽ౻੡տᔆΔࠎ௜ᛘ៲ڇપ

15~20кᛩቼխΔࢨ๺࿑౨ࠫލ࿇ॕΔڼڕࠌܛΔױ౨ڶৰڍጟጟ՗սᄎڇᑇֲփ

࿇ॕΔۖ׊Δਬࠄኙ܅ᄵ੷੡ඕტऱᑷ൅ฆᚏীጟ՗Δ܂ڼऄսڶໜ؈ຝ։ጟ՗

੒ԺհٲᙠΖ  

 

 

ტ᝔ۂঞᓩΕۂᑥಀΕිޕමΕޕഠጜΕޕᡯભΕࣥભဎΕާᐝ୧ΕམࢣᅛΕ

མᏕᏚΕ႓້⢥ΕᏥগݛ࿛壆ܗ࠰ܩጟ՗๠෻֗࿇ॕᇢ᧭࿛ՠ܂Δ׼ტ᝔ஊՕᘋ
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؄ྋ௧߻ࡾଅࣥՀ֚ࠠྥޓᄅᑨԺᖫጟհઔߒ 

 
ᎅਜᡕ1,5ǵ೚চྷ2ǵЦ3⊭ד ǵֆݒዠ4ǵ৪੍ប4ǵഋ࠽ሑ4ǵቅદ໥4 

 

؀᨜௧߻ࡾଅࣥ׌૞ֵא຾႓ొֱࣥڤᆖᛜΔឈທࣥ୲࣐ຒګΔ࣍ط܀

९ཚ૿ኙଅ߀ΕᨖᣆΕ೓֗ޒఐ៽ٲ୭࿛༞٭ᛩቼᚘԺΔֵ຾႓ܧ෼ಐ۔ΕڽՋΔ

ࣥٽ෗ࡾऱ؄ྋ௧مຘመբ৬ߒઔءᑑΖؾᥛᆖᛜհةګᄅΔஎᣄሒޓՂլ࣐ף

ଅࣥՂᐋֵ௓ᑇؓ݁߻ࡾΔ؄ྋ௧ق᧩ᄅ෼उᓳ਷Δ։࣫࿨࣠ޓ 2,274±495௓/haΔ

ࠡխֵ຾႓ႛ塒 297±201௓/haΔֵ຾႓ගᆢ࿨ዌ۔ܧ᤿ࣥणኪऱൄኪ։ ΰؒርݮα

Δࣥ։؆ڼᎼΖ֞ګݮࠀ෼ಐಯܧගᆢڼߠ᧩෼Δנᄅ્ޓ׎ՀԾ౒ࣥ׊ᒵΔڴ

խאᑬዉᖫΕ؀᨜௧འΕዌᖫΕᨛո֗ᥞᚡᢅዧ࣪࿛ࠠڶለࠋऱޓᄅ౨ԺΖ۟࣍

ࣥ൅೏৫ิֵאګ຾႓ᖫ೏່೏Δؓ݁પ 18 mΔ່೏ױሒ 25 mΔࠡהᖫጟ೏৫݁

լֵ֗຾႓Δؓ݁ᖫ೏၌መ 10 mאՂृ्ּڶত੉ޜΕՕᆺ՞ᨛ࿛ 14ጟΖ 

 

௧߻ࡾଅࣥΕ֞ᎼΕ֚ྥޓᄅΕගᆢ࿨ዌ 

 

1  ۩ਙೃࣥᄐࡡ୉ᄎࣥᄐᇢ᧭ࢬխ୕ઔߒխ֨ܗ෻ઔߒ୉Ζ 

2 ۩ਙೃࣥᄐࡡ୉ᄎࣥᄐᇢ᧭ࢬխ୕ઔߒխ֨ٚ׌ 

3  խ୕ઔߒխ֨؄ྋՠీీ܂९Ζ 

2 խ୕ઔߒխ֨ઔ࿇ܗ෻ 

2 խ୕ઔߒխ֨ຏಛृ܂ 

 

ʳ

ʳ
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    ؀᨜؄૿ᛩ௧ΔԾࡱࡺۯଅ൅ՂΔ୙ટհᎾ༚ڶᏈଅᆥ૘Δڼڂ௧߻ࡾଅࣥ

ኙऎچࡾ೴հଆઓࡳڜΕ܂ढسข֗س੒ᛩቼঅᥨ࿛Δ݁ފዝᄕᣂ᝶ۥߡࢤΖᖕ

ছ堚ݳ஼ࢬሉΔ٠࣍ڰፃॣڶܛڣઌᣂ߻ઓທࣥհಖ૪Δ൫ၞڤإ۩᜔᧯๵ቤທ

ࣥፖઔߒᓳ਷Δঞֲ࣍ࡨᖕழזΖྥڇທࣥհॣΔڇڂᖫጟᙇࡳՂֶ౒ᆖ᧭Δਚ

ឈམቫᇢઌ৸ᖫΕ࣪ᣊ…ፖ႓⯡࿛ڍሒᑇԼጟທࣥᖫጟၞ۩்ཬΔ܀ய࣠լኦΖ

ऴֲ۟Գ۞ Εޒଫࠠર׊հ౨ԺΔࡐൎڶኙଆઓࠠࠡڂԵֵ຾႓ᇢཬ৵Δ֧ڣ1897

રᨖ֗રຆᒃ࿛ڍႈ௽ࢤΔሑԫᥬګ੡؀᨜ፖٺᠦ୾چ೴௧ࡾທࣥऱ٣ᦀᖫጟΔ

९ৄऱ࡛᠌(ࣙ墿՟Δۥ༉Ավֲጸګ൅ᇙΔֵ຾႓ࣥࡾᐖሒԫᆄ塒ֆຸऱ௧ڇ

1924Ιຫತᔕ࿛Δ1990)Ζ 

Ւᣦຆᒃհ๠Δڇঁܛڼڂ౨ԺΔس٥ڶပጟၴེࠠࡐ຾႓ᣊཬढፖֵ࣍ط    

ٍ౨ܧ෼೏৫ޒݼፖરᨖࢤᔆΖྥֵ຾႓ࣥ։ԫऴڍආొֱࣥڤᆖᛜΔឈທࣥ୲

࣐ຒګΔ࣍ط܀९ཚ૿ኙଅ߀ΕᨖᣆΕ೓֗ޒఐ៽ٲ୭࿛༞٭ᛩቼऱॿ፱Δࣥ։

ᙟထֵ຾႓ऱಐ۔ΕڽՋΔዬچࣥڇڻփګݮਯڂࢨֵمଅ߀ທګଅଙࢨიމ࿛

෼ွΔึી࣍ࣥփขس壆ڍՕ՛լԫհ֞ᎼΔࠀຑڣឩՕګݮଅ੐Δၞۖ૾܅ᖞ

᧯ᛩቼঅڜऱᖲ౨(ࣥྍ๶࿛Δ1953ΙฐݳᑢΕൈᡤΔ1961Ιᔥ஼᧵࿛Δ2005Ε2007Ι

๺໑۩Δ2006Ι೏၆ੴΔ2006)Ζࠉ׊९ཚᨠྒྷፖઌᣂઔق᧩ߒΔֵ຾႓ࣥ։ءڇ

୾چ೴੷ᣄ۞ޓྥ֚ݺᄅΔਚࠉ෼ࣥڶ։ֱڤᆖᛜΔஎᣄሒةᥛᆖᛜհؾᑑΖ 

ʳ ʳ ௧߻ࡾଅࣥհ৬ທΔኔ៶طԳ੡ԺၦΔڇᄕ࿍ழၴփޏ᧢۞ྥᛩቼΔ໌ࠀທ

ԫ٤ᄅऱسኪߓᑓڤ(Ꮵԫᄅ࿛Δ1992)Ζྥ९ՆࠐאΔᛍ௧چ೴ឈլڻڍ׎ᄅཬທ

ࣥᆖ᧭Δ۫ڇ܀௧چࡾ೴ऱ߻ଅࣥ൅Δথֶึࡨ౒ޓྥ֚אᄅֱڤሒةګᥛᆖᛜ

հኔࠏΔైڂࠡߒᚨፖጟኔॸࠐᄭΕጟ՗஄Εࣥچਯᆵढ៿።ፖีᗨൣउΕᠧ౻

ᤁञֽ֗א։ࠎᚨ࿛ڶᣂΰࣥጔ৸࿛Δ2009αΖᦹ࣍؀᨜۫௧ࡾທࣥᛩቼ༞٭Δۖ

ֵ຾႓ొࣥհ౒រԾڕছ૪Δءڼڂխ֨ΰࣥᄐᇢ᧭ࢬխ୕ઔߒխ֨α۞ ದڣ81

ᖫጟڍփኔਜࣥ࣍܂ႈᇢ᧭ՠٺٽ಻ࢨᄐΔ܂ຬᥛֵ࣍຾႓ࣥփ֞Ꮌၞ۩ၴཬܛ

֞Ꮌࢨ൅णޓᄅ܂ᄐΖࠡ෻࢚এຘመᓤᐋࣥᛜທֱאױڤᝩڂ܍੡Օ֞ᎼՀທࣥ

ኙࣥ൅߻ଅᖲ౨ࢬ൅ࠐऱధᡏΔٵழ಻ٽᙇࢸᔞسऱરອࢤ௧ࡾᖫጟၞ۩ࣥՀޓ

ᄅ܂ᄐΔאሒפתࠃ଍հயΖڼڂΔ؄ྋֵ຾႓߻ଅࣥ൅ڇ२ ऱᆖᛜՀΔբڣ20

ດዬڍګݮᖫጟ෗ٽհᓤᐋࣥઌΔٵழࣥՀٍᙟထޓᄅ્ֵऱ਍ᥛ࿇ۖسขس᧢
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֏Δۖຍޏࠄ᧢ٍឆܶ൶ಘ۫௧߻ࡾଅ֚ࣥྥޓᄅऱૹ૞ಛஒΙ൫ٺᇢ೴ሿཋ෗

ᠧլ࣐ᖞٽΔ੡౨ຏᒌԱᇞ؄ྋ௧ࣥࡾऱഗ៕ᇷறፖച۩ګயΔਚಾኙ؄ྋ௧ࡾ

ᖫጟ்ཬ৵ऱٵழေ۷լٵ٤૿ᓳ਷Δא෼उղچ᧭ႈᇢٺڣཚ֗२ڰଅࣥփ߻

ᔞᚨޓ֗ࢤᄅ౨ԺհᑨԺΔא੡௧ࡾທࣥᖫጟᙇࡳංᐖழױᔾհࠉᖕΔࠐآࠎࠀ

௧ࣥࡾᆖᛜ࿜ฃհ᠖ૡΖ 

 

 

ΰ҇α؄ྋ௧߻ࡾଅࣥᒴದ 

    ؀᨜௧ࣥࡾհઌᣂઔߒΔፌا࣍ࡨഏ 28 ࡉᖕழཚਟֲܛΰڣ 14 Ι1939αڣ

ଅ߻چଅࣥᇢ᧭ీΔࠡٚ೭ೣૹ࣍ౙ߻چ๻ᆜऱౙࢬཽקڠ؀ত࣍ࢌ؀᨜᜔ᅮط

ࣥ৬ທݾ๬հઔߒΖ٠༚৵ឈམ࿍ᑉ؀طতᗼልޏ໱൷ጥΔ൫ඝ࣍اഏ ជޏڣ42

࣍ࣥᄐᇢ᧭ࢬጥᝤΔ৵࣍ૻڂᇠᇢ᧭૿چᗨመ࣍௿ስΔሑ࣍اഏ ᔢ৬۟ႆࣥڣ82

ᗼ؄ྋၢΔᄅ๻؄مྋՠీ܂Δࠀറຂ௧߻ࡾଅࣥઌᣂઔߒፖංᐖՠ܂Ζ 

 

ΰ҈αᑌ೴ᛩቼᄗ૪ 

ጹᔣࣥ଻ᐇ௧چ຾႓ᇢ᧭ࣥ൅Δᇠֵࣥࡾփհ௧ీ܂ᑌ೴๻࣍؄ྋՠߒઔء    

ॸၦؓ݁੡ڣΔࡾ 2,043 mmΔॸၦႃխ࣍୙ࡱΔڣޢ೓ࡱ੡ 10-12ִΔڼழؓ݁

૾ॸၦ࣍܅ 50 mmΖؓ݁ଅຒא 2ִٝழ 4.9 m/sec່೏Δଅٻೈ তଅ؆Δܬ6-8ִ

ࠡ塒׌ִٺ૞ଅٻઃ੡ࣟקקΖ݁ڣᄵપ 23.5кΔא 1 ִؓ݁௛ᄵ່܅Δ൫սױ

ሒ 17.5кΖՒᣦ੡ޥᔆՒΔpHଖપ 7-8Δ௧ࢸ೏৫પ 0-3 mΖ෼ֵژ຾႓ࣥ൅এڂ

ഏا 75 ഏا࣍ࢌᗼਙࣥႆط୭৵߀ΰ1986αଁ஑Ꮘଅڣ 76 ૹ৬Δࢬΰ1987αڣ

ࣥ൅ᐈ৫տ࣍ 200-300 m (ຫತᔕΔ1999)Ζ 

 

ΰ҉αᇷறอૠፖ։࣫ʳ ʳ ʳ  

࠷փນᖲچࣥ᧭ᇢ࣍ߒઔء     13ଡᑌ೴Δޢᑌ೴ᑑᄷ૿ᗨ੡ 0.05 haΰ20 m×25 

mαΔޢᑌ೴ط 10ଡ՛೴ΰޢ՛೴ 5 m×10 mαิګΔٽૠ٥ 130ଡ՛೴ΰቹ 1αΖ

ᑌ೴փၞ۩ֵޢᓳ਷ΔՂᐋֵ೴։੡ֵګΰDBHЇ5 cmα֗ؔᖫΰDBHІ5 cmΔ

ᖫ೏Ї130 cmα2్Δၦྒྷႈץؾਔᖫ೏Ε౥உΰDBHαΕࣤՀ೏֗গ༏࿛Δٵழ

ધᙕֵࣥس९णउΕޓᄅ્ᑇၦ֗چ๯णउΔࢬ൓࿨࣠ᖕא։࣫ေ۷ࣥ։࿨ዌፖ

2010/10/7 63



ಃϖۛᕉნߥៈ݅࿶ᔼᆅ౛ࣴ૸཮ፕЎ໣ 

 Ζشທࣥհࡾᖫጟ࣍۫௧سංտᔞא៶ࠀΔࢤᄅ્հၴऱᣂᜤޓΕՂᐋֵፖګิ

ᄅගᆢհ౥உ։ؒቹΔޓٵլנᓳ਷ऱ໨ֵ౥உᆖ։్৵Δ։ܑ༴ᢄࢬᖕࠉ    

ᙇࠐآࠎאᄅൣउΔޓழ൶ಘ֚ࠡྥٵΔݮհ௣९ൣࠐآፖװቃ۷ᇠගᆢመא៶

ጟհ೶ە(ᆺᐜᚊΕૃ၆ఇΔ1998ΙᏥཞᅗΕᤕពໃΔ2005) 

 

      

 

 

 

 

 

 

 

 

                 

                  

ቹ  ᆜቹۯᑌ೴ߒઔء 1

 

 

ΰ҇α߻ଅࣥհิګፖޓᄅणኪ 

    ٤೴ᓳ਷࿨࣠ΔֵګΰDBHЇ5 cmαؓ݁પ 1,530±477 (௓/ha)ΔؔᖫΰDBH

І5 cmΔᖫ೏Ї130 cmαપ 744±292 (௓/ha)Δڼڂං۷ء௧ࣥࡾփՂᐋֵയ৫ױሒ

2,274±495 (௓/ha)Ζࠉ׼ᓳ਷࿨࣠ΔࣥՀޓᄅ્ᑇၦؓ݁ޓ೏ሒ 6,530±5291 (௓

/ha)Δڼࠉᑇၦઌለ࣍ؔᖫ௓ᑇΰ744±292௓/haαঞ೏נ 8.7଍Δ᧩؄ߠྋ௧ࣥࡾ

Հጟ՗஄ጟ՗ऱန࿇ܺྤࠀᣄΔ્ؔط۶ڕ܀९ګՂֵথᏁ૿ᜯၴڼ࢖ᣤૹऱس

 ᙇޮംᠲΖࢤᤁञፖᔞᚨژ

ʳ ʳ ༉Ղᐋֵΰֵګፖؔᖫิګαٺᖫጟ࣍՛೴փנ෼᙮෷։࣫࿨࣠Δנ෼᙮෷

ለ೏ऱছ 10 ጟᖫጟڻࠉ੡ֵ຾႓ΰ52.3иαΔᨛոΰ26.2иαΔᑬዉᖫΰ22.3иαΔ

႓⯡ΰ19.2иαΔ௧឴ ΰ࣠18.5иαΔዌᖫΰ16.9иαΔػՏᐋΰ12.3%αΔ㉞ᄘΰ10.8%αΔ

Ꭼᆺᖫΰ10.0%αፖֽ႓ؼΰ9.2%α࿛Δٽૠᑌ೴փՂᐋֵנ෼ᖫጟڶ 49 ጟΖ۟
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࣍ࣥՀޓᄅ્ٺڇ՛೴փנ෼᙮෷ऱֺለ࿨࣠Δנ෼᙮෷ለ೏ऱᖫጟΰছ 10ጟα

੡ᑬዉᖫΰ57.7иαΔ؀᨜௧འΰ40.0иαΔዌᖫΰ30.8иαΔᨛոΰ30.0иαΔڻࠉ

ᥞᚡᢅዧ࣪ΰ27.7α௧឴࣠ΰ25.4иαΔਞլ۔ΰ21.5%αΔᎬٽᦟΰ14.6%αΔ㉞ᄘ

ΰ13.1%α֗؀᨜㛹ᖫΰ12.3%α࿛Δૠ 49ጟΖʳ ʳ  

ʳ ʳ ෼ऱᖫጟጟᣊૠנᄅ્٤ຝޓՂᐋֵፖࡉ᜔ 59ጟΔࠡխױຘመՂᐋֵᆖ֚ྥ

Հጟ৵९ृ્ؔګૠ 34ጟΔא܀ᑬዉᖫΕᨛոΕዌᖫΕ௧឴࣠Ε㉞ᄘΕᥞᚡᢅዧ

࣪ΕᎬᆺᖫΕ؀᨜௧འΕᎬٽᦟ֗ૈố࿛ᖫጟհޓᄅ્ᑇၦለڍΔࠡ׊Ղֵس९

ൣउለړߜΖڼ؆ΔឈڶՂᐋֵΔ܀থྤޓᄅ્࿇ृسΔૠֵڶ຾႓Ε՛ᆺত੉

৫ᖮᓄᖫ…࿛ٱֵ֗ྣ־௏Ε႓ຑֵΕ८ᚋᖫΕࠨΕޜ 15ጟΔۖ෼ژՂֵ௓ᑇለ

෼ಐಯ෼ွΙ۟࣍՛ܧ᧩ጟΔࠡխֵ຾႓բࣔࠟޜऱᖫጟ੡ֵ຾႓ፖ՛ᆺত੉ڍ

ᆺত੉ޜឈس९ړߜΔױ൦ٵᑌ૿ᜯ౒ޓ׎ᄅ્հܺቼΔ۟࣍ࠡהᖫጟլ܀Ղֵ

 ෼Ζנᄅ્ޓΔࣥՀٍྤڍ෼ᑇၦլנ

ʳ ʳ ࣥ൅ิګ೏৫ֵא຾႓ᖫ೏່೏ؓ݁પ 18 mΔ່೏ױሒ 25 mؐ׳Δ੡ዌګร

ԫᒵ߻ଅࣥ൅೏৫ऱ່ૹ૞ᖫጟΔೈڼհ؆ࠡהᖫጟ೏৫݁լֵ֗຾႓Δؓ݁ᖫ

೏၌መ 10 mאՂृؾছ्ּڶত੉ޜΰ10 mαΔ؀᨜㛹ᖫΰ10 mαΔ႓⯡ΰ10 mαΔ

ᨛոΰ10 mαΔ՛ᆺত੉ޜΰ11 mαΔેᄟΰ11 mαΔ௧឴ ΰ࣠11 mαΔػՏᐋΰ12 mαΔ

ᦟٽ৫࿫ᚽΰ12 mαΔ्ּ፠௒ΰ12 mαΔ៴क़ᄝΰ12 mαΔወᖫΰ13 mαΔՕᆺٱ

ΰ13 mα֗Օᆺ՞ᨛΰ13 mα࿛Δࠡ܀խ៴क़ᄝΕወᖫ֗Օᆺٽᦟ࿛ႛڶሿਣ༓

௓ΔᑇၦլڍΖ 

 

ΰ҈α׌૞ᖫጟհගᆢ࿨ዌ։࣫ 

    ֵ຾႓֧Ե؀᨜৵Δឈ࿍ᑉᇞެ௧ࡾທࣥऱܺቼΔڇࠡ࣍ط܀ಭቼՀኂࡎլ

९Δ༚Ծֶ౒֚ྥޓᄅ౨ԺΔਚᏁլឰૹᓤທࣥΖڼڂΔຘመ෼ֵژ຾႓ࣥ։Δ

෗ཬ؀᨜ၢՒ௧ࡾᖫጟऱၴཬֱڤΔሑګ੡෼ၸ੄ֵ຾႓ొࣥࣥઌ܂ߜޏᄐऱ׌

૞ֱٻ(سֵڹΔ1995)Ζྥۖᓤᐋࣥᛜທֱڤឈױᝩڂ܍੡Օ֞ᎼՀທࣥኙࣥ൅߻

ଅᖲ౨ࢬ൅ࠐऱధᡏΔ٠܀৫থګ੡ޓᄅመ࿓խᄕૹ૞ऱૻࠫڂ՗(ຫࣔᆠΔ1995Ι

ᖫጟࡾ௧ࢤऱરᓌسᔞࢸຘመᙇڼڂઌဎ࿛Δ1995ΙPritchett and Fisher, 1998)Δ׆

ၞ۩ࣥՀޓᄅ܂ᄐΔᚨױሒפתࠃ଍ऱګய(ޕᄅ᥵࿛Δ1993)Ζزڕ೛౰(1987)མ

৬ᤜ߻ڇଅࣥధါࣥ։֞ᎼՀΔאଥٕࣤ֗ೈᎽᡶֵऱֱऄΔ࣍ࣥՀ்ཬޓᄅΙ
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Օᆺ՞ᨛ(Palaquium formosanum)Εેᄟ(Melia azedarach)Εᖫॹא墿࿛(1996)ࡗ۶

(Planchonella obovata)Ε८ᚋᖫ(Pithecellobium dulce)Εদླྀᖫ(Ehretia resinosa)Εᡯ

ഺ௧ཞ(Calophyllum inophyllum)Εࠨ௏(Erythrina variegate)ΕػՏᐋ(Melaleuca 

leucadendron)֗ᨛո(Terminalia catappa)࿛ᖫጟֵ࣍຾႓߻ଅࣥՀ़Ꮌၞچ۩෗ٽ

்ཬᇢ᧭Δ࿇෼ॣཚ෣س९ેאᄟΕࠨ௏س९່ړΔۖאᡯഺ௧ཞ֗ᖫॹለ஁Ι

९سΕ௧឴࣠֗ᨛո્ֵؼ຾႓ࣥՀ٠৫ኙֽ႓ֵࡾ⑍ (2006) ঞ൶ಘ؄ྋ௧ݳ׆

հᐙ᥼ΖྥאՂઌᣂઔߒኙ࣍෗்ٽཬ৵ᄅཬᖫጟܡڶ࿇ޓྥ֚سᄅհൣࠃΔথ

ֶ౒਍ᥛ጑ྒྷઔߒΖ 

ٻऱ௣९ዝཙֱࠐآංྒྷගᆢאᖕױ੡᤿్࿨ዌΔೈီױ౥உ։్ቹ࣍ط    

؆Δٵழီױ੡ཬढ֚ྥޓᄅऱਐᑑ(ᏥཞᅗΕᤕពໃΔ2005)Δ᜔᧯ۖߢΔ२Լ塒

ګऱ᧯ࠠנ෼ܧଅࣥ߻؄ྋڇᄐΔբ܂ᄅޓທࣥፖࣥՀٽ؄ྋၞ۩ऱ෗࣍ࠐڣ

யΔຝ։೴഑Ոၴڶཬऱທࣥᖫጟإດዬֵז࠷຾႓հ᝟ႨΔڼڂຘመ౥உ։్

ቹಾኙ؄ྋ௧ࣥࡾऱ෗ٽທࣥၞچ۩ઌᣂ֚ྥޓᄅᑨԺհေ۷Ζࠉᓳ਷࿨࣠ΔՂ

ᐋֵ௓ᑇؓ݁ 2,274±495௓/haΔ܀ኔᎾՂֵ຾႓ႛ塒 297±201௓/haΔࠡගᆢ࿨ዌ

ቹڕ 2Δ۔ܧ᤿ࣥणኪऱൄኪ։ؒΰርݮαڴᒵΔڼፖᔥ஼᧵࿛ΰ2007α൶ಘ؄ྋ

௧ֵࡾ຾႓ࣥՀ௧឴֚࣠ྥޓᄅ௽ࢤհઔ֗ߒຫತᔕ࿛(1990)Δ༉્ொ௧چࡾ೴լ

ᑌ೴փֵࠡܛΔۿ൓հ࿨࣠݁ॺൄઌࢬߒ९ᓳ਷ઔس۩ଅࣥၞ߻᤿్հֵ຾႓ٵ

຾႓௓ᑇ݁ܧՀ૾᝟Ⴈ֗ಐಯΔףՂ࣍ࣥՀ౒ޓ׎ᄅ્נ෼Δڼڂං۷ึല๯ࠡ

ᑬዉᖫΕᨛոΕא૞׌ᄅणኪΔޓ९ፖسᖫጟהΖ۟࣍ࣥՀࠡז࠷ຬᥛࢬᖫጟה

ዌᖫΕ௧឴࣠ΕᎬᆺᖫ֗㉞ᄘ।෼ለࠋΔࠡගᆢ࿨ዌڕቹΰ3-8αΔ݁֘ܧ JڴݮᒵΔ

ΔזՕၦऱ્ֵፖ՗ڶᖑ࣍ط९ΔسՀࣥڇױΔᎅ્ࣔࠡؔࢤᖫጟհ௽ࢤ᥆રᓌڼ

९հගګ਍ᥛ׊ࡳᄅ਍ᥛԺ(ᏥཞᅗΕᤕពໃΔ2005)Δਚ੡ԫ᡹ޓऱࡳፂ਍᡹ױࠀ

ᆢ࿨ዌΔං۷ലױዬڷ۔ז࠷ڻऱֵ຾႓ՂֵΔګ੡௧ࣥࡾ։รԲᒵࣥ൅ऱ׌᧯Ζ 

 

ΰ҉αΕֵ຾႓Գՠొࣥዝཙհං۷ 

։ࣥ܀Δ׌຾႓੡ֵאΔՂֵق᧩໢༉Ⴜ೴փֵ຾႓ొࣥঅఎ೴ၞ۩։࣫׼     

փঞբګݮՕ՛լԫհ֞ᎼΖᑌ೴փֵګհؓ݁௓ᑇપ 800±39௓/haΔࠡխֵ຾

႓۾ܛ 580±32 ௓/haΰપ 72.5%αΔ֞Ꮌփנ෼ऱ٣ᦀᖫጟא㹂⯡ 120±20 ௓/ha

֗ᑬዉᖫ 80±10 ௓/ha ለ۾ᚌႨΖؔᖫ௓ᑇપ 960±82 ௓/haΔڻࠉ੡႓⯡Εᑬዉ
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ᖫ֗Ꭼٽᦟ࿛ΖࣥՀנ෼ऱޓᄅ્ؓ݁પ 400±50௓/haΔ׌૞੡ᑬዉᖫ્ؔΔࠡ

຾႓ֵྤࠀᦟΕᨛո֗ᡯഺ௧ཞ࿛ᖫጟհ્ؔΔ൫ٽ؀᨜௧འΕᎬڶ෼נሿਣה

հޓᄅ્ֵנ෼Ζچ๯ཬढ֞ڇᎼለՕ๠אᔮچ႔੡׌Δྮྮ౻ፖՕक़ভ᠆౻੡

 Ζၴࠡسᥒហཋދሿਣࣥڶ׼Δڻ

     ឈؾছ؄ྋ௧߻ࡾଅࣥփႛژհԳՠొࣥ૿ᗨࠀլՕΔ܀९ཚ࠹آԳ੡հឫ

೯Δං۷ࠡࣥՀ֞Ꮌዝཙհၲࡨ੡౻سཚΔཬढ׌૞ءكאઝፖဘઝཬढ੡׌Δ

ࠡ৵ၞԵᥒֵ֗٣ᦀᖫጟཚΔᖫጟ׌૞ط႓⯡ΕᑬዉᖫΕᎬٽᦟፖᨛո࿛ิګΔ

ࠡխᑬዉᖫנ෼ࠀᑉழګݮᚌႨΔංྒྷᚨ຺طᣊ۞ᔣ२ᑌ೴᥋ࠐጟ՗ႚؒࢬીΖ 
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       ቹ 6 ௧឴࣠ගᆢ࿨ዌቹ              ቹ 7 Ꭼᆺᖫගᆢ࿨ዌቹ 

 

 

 

 

 

 

 

 

 

        ቹ 8 ㉞ᄘගᆢ࿨ዌቹ 

 

 

    ௧چࡾ೴࠹࣍طᛩቼಭᚘයٙհᐙ᥼ΔچߛسࠌཏሙඕტΔൄݝڂຝයٙܛ

᧢੡़ၴՂऱฆᔆΔழၴՂီױኪՂऱംᠲΖཤࣥسה࿇֧ࠡࢨ՗Δڂ੡ૻࠫګ

೯ऱੌ೯ᨣ༊᧯ΔਚեឫګݮऱՕ՛֞ᎼΔਢຑᥛྥؘ׊հ෼ွΔٍਢගᆢ᧢೯

࿇୶խؘ૞հመ࿓Ζ௧چࡾ೴࣍ط९࠹ڣ௧ଅΕઓศፖᨖ։ऱॿ፱ףՂޢນ୙ࡱ

Ꮘଅऱॿ᦭֗אԵמ৵ൎ௺ࣟࡱקଅऱࢲܬΔሑ੡ֵ຾႓ࣥऱ׌૞եឫڂ՗Δᔡ

૞ऱ֞Ꮌ፹ທ׌୭෼ွΔ੡່࠹ଅଙ࿛ࢨމΕიֵم෼ਯנեឫऱֵ຾႓ࣥ։࠹

ृΖڕڼڂ༉سኪऱߡ৫ࠐ൶ಘ௧ࣥࡾऱዝཙመ࿓ழΔױࢨಾኙֵ຾႓ऱس९௽

ΔႳ৵ຘመԲၸ੄ທࣥऱᑓۥߡທࣥ٣ᦀᖫጟऱࣥࡾലֵ຾႓ࣥ൅ီ੡௧ۖࢤ

 ኪՂऱრොΖس൅Δኔ෡ࠠࣥࡾᥛᆖᛜऱ௧ةᛜທࠐΔڤ
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ዝཙΔ່ึྥ۞ࠡٚڼڂᄅհ૞ٙΔޓ౒֚ྥֶ࣍ط೴چ୾ءڇ຾႓ֵ࣍ط    

எآฤഏՒঅڜհᏁޣΔउٛ׽ᘸֵ຾႓໢ԫᖫጟၞ۩ທࣥΔឈ࿍ཚ࣐ګگயΔ

୭Δٲፘᇌऱߡਣ֚ׄፖ႕ڕ୭౨Ժլ࣐༼ࣙΔݼΔᖞ᧯ࣥ൅ऱ܅ढጟࣴฆ৫֜܀

Ꮌ๠֞ࢨ຾႓ࣥՀֵشܓᄅ࿛ൻਜΔޓՀࣥࢨທࣥٽຘመ෗ڼڂᢞΖࠏࠋਢ່ܛ

ၴཬᔞس௧ࡾᖫጟΔڕছ૪ᑬዉᖫΕᨛոΕዌᖫΕ௧឴࣠ΕᎬᆺᖫ֗㉞ᄘ࿛Δೈ

հࣥ։࿨ዌΔሒࣥࡾ௧ߜޏயڶױޓΔ؆ࢤᑌڍΔ༼೏ढጟګ࿳ᖫጟิޏயڶױ

ࠩഏՒঅߛऱؾᑑΖ 

    ່৵ؘႊᎅࣔऱਢΔֵ຾႓ࠉ៱੡ᚌױ׊ߜᔾհ௧ࡾທࣥ٣ᦀᖫጟΔࠡڶլ

ڇΔֵ຾႓Ղֵ೏৫ፂ਍ߢ༉ࣥ൅೏৫ۖ׊ᄰհಥ᣸Ζࢳױ 18m ᖫהΔۖࠡ׳ؐ

ጟڇ௧چࡾ೴ऱس९೏৫থึࡨլ֗Δ߻ڇଅᖲ౨ऱەၦՂΔኔ᎛࣍܅଺ֵڶ຾

႓ࣥ൅ࠎ༽ࢬհய౨Δڼڂ৬ᤜรԫᒵऱޓᄅֱڤսᚨֵא຾႓ऱ৬ທ੡׌Δ۟

࣍รԲᒵऱ߻ଅࣥ৬ᤜᚨආشᓤᐋࣥᛜທऱᑓڤዬז࠷ڻ෼ֵڶ຾႓ՂֵΔආش

୭࿇ٲᛩቼ᧢ᔢ֗ఐ៽܍ᝩױࠀढጟࣴฆ৫Δףᏺ܀Δլڤཬऱ்ֱٽᖫጟ෗ڍ

   ଅᖲ౨հፂᢀΖ߻ᒔঅࠀՕ૿ᗨჾ୭ګழທس

 

 

९հᐙسΕ௧឴࣠֗ᨛո્ֵؼ຾႓ࣥՀ٠৫ኙֽ႓ֵࡾ؄ྋ௧ ⑍ (2006)ݳ׆

᥼ΖഏمቯᆠՕᖂ ཤࣥዄ۞ྥᇷᄭઔࢬߒጚՓᓵ֮ 99଄Ζ 

հගᆢ೯ኪΖ્ࣥؔسՀૈốᄅࣥࡨᅔ᛻଺ੱۯઌဎΕພᤌፁ ( 1995)  ᕼԭ೏׆

ᄐᇢ᧭ࢬઔߒ໴עࡱܫ 10(4): 383-389Ζ 

໴ߒઔࢬᄅᇢ᧭Ζ ࣥᇢޓՀ்ཬࣥچଅࣥధᡏᇾ߻ࡾ೛౰Ε઺Օፂ (1987) ௧ز

 : (1) 2 עࡱܫ

 :ᄅտฯΖ؀᨜ࣥᄐ 21(7)ޓ෼उ(Կ)ֵ຾႓֚ྥࣥࡾ؀ֵࣟ຾႓௧ (1995) سֵڹ

36-41Ζ 

ᄅ்ཬΖࣥᄐޓऱچଅ़ࣥᎼ߻壃 (1996) ֵ຾႓ڜᆶΕᔥ஼᧵Ε๗ࢣ墿Εຫࡗ۶

ᇢ᧭ࢬ១ಛ 14: 13-15Ζ 

ࣥྍ๶Ε᜹ࢭ೜ΕᔤࡲցΕ׆ո៖Εີᑗ؀ (1953) ا᨜ઊऎ௧߻ଅཬढسኪ֗ᔞ

ᚨࢤհᓳ਷໴ܫΖ؀᨜ઊࣥᄐᇢ᧭܂ٽࢬ໴ܫร2ᇆ ร64Д65଄Ζ 

ࣥጔ৸ΕຫࡵඕΕ׆ᆖ֮Εኣ֚ᔅΕᄘ້༭Εຫ࢘ᆠΕ๺مᕬΕຫತᔕ (2009) ؀
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խཽ೴ֵ຾႓֚ྥޓᄅࢤ۩ױհઔߒΖࣥᄐઔ47-60 :(2)31 עࡱߒΖ 

೏၆ੴ (2006) ֞Ꮌኙ્ொᗼ௧ֵࡾ຾႓ढጟڍᑌࢤհᐙ᥼ΖഏمխᘋՕᖂཤࣥᖂ

 ጚՓᓵ֮Ζ68଄Ζߓ

๺໑۩ (2003) ֵ຾႓ڇ௧ࡾᓤᐋࣥऱۥߡፖ֚ྥޓᄅհࢤ۩ױΖࣥᄐᇢ᧭ࢬխ୕

ઔߒխ֨԰ԼԲڣ௧߻ࡾଅࣥᛜທઔಘᄎᓵ֮ႃ ร 28-30Ζ 

๺໑۩ (2006) ௧ֵࡾ຾႓ࣥ։࣐ಐ۔଺ڂհ൶ಘΖ؀᨜ࣥᄐ 32(2): 40-44Ζ 

ฐݳᑢΕൈᡤ (1961) ؀᨜հ߻ଅࣥΖል༚ᄎ௽עร 32ᇆΖ 

ຫࣔᆠ (1995) ؀᨜௧سࣥࡾኪᖂհᆖᛜΖࣥᄐᇢ᧭ۍࢬၜڣᐜᖂ๬ઔಘᄎᓵ֮ႃ 

ร 221-226Ζ 

ຫತᔕ (1999) ؄ྋ௧ֵࡾ຾႓ࣥऱ塄։೯ኪΖഏمխᘋՕᖂཤࣥᖂߓ໑Փᓵ֮Ζ

139଄Ζ 

ຫತᔕΕܨᙘࣔΕާს(1990) ڜ ્ொ௧چࡾ೴լٵ᤿్ֵ຾႓߻ଅࣥس९ᓳ਷Ζ

ࣥᄐᇢ᧭ࢬઔߒ໴17-24 :(1)5 עࡱܫΖ 

ᆺᐜᚊΕૃ၆ఇ (1998) ؀ࣟ؀᨜㓑ྭ۞ྥঅᥨ೴հཬᆢسኪઔߒΖխဎࣥᖂעࡱ

31(4): 307-324Ζ 

Ꮵԫᄅ ੋ༄֮ ާსڜ ࣥഏᎱ ຫತᔕ (1992) ؀᨜۫ຝૹ૞௧߻ࡾଅࣥس९෼

उհေ۷Ζ؀᨜ࣥᄐ 18(2): 25-31Ζ 

ᔥ஼᧵Ε۶ࡗ墿ΕຫತᔕΕݳ׆⑍Ε೏Ꭾ࿇ (2005) ؀᨜۫௧߻ࡾଅࣥທࣥ࿜ฃፖ

ᖫጟհᙇտΖ؀᨜ࣥᄐ 31(1) : 62-67Ζ 

ᔥ஼᧵ΕާটൎΕ۶ࡗ墿Εܨ壂଺ΕޕपᑚΕ്ࢣᆶ ΰ2008α؄ྋ௧ֵࡾ຾႓ࣥ

Հ௧឴֚࣠ྥޓᄅ௽ࢤհઔߒ Ζխဎࣥᖂ519-534 :(4)40 עࡱΖ 

ᏥཞᅗΕᤕពໃ (2005) ཤࣥཬढسኪᖂΖ؀᨜೸೭ٱ஼塢 462଄Ζ 

ᏥᄐᆖΕܨ壂଺Εᑛ߭ႂ (1994) ؀᨜ᖫֵ፾ΖഏمխᘋՕᖂልᖂೃហ஼ 925଄Ζ 

ፔᑮഏΕஊ֏(1998 )ګ ࣥᎼ(GAP)եឫઔၞߒ୶Ζ.ࣥᄐઝᖂ 34(1): 90-98Ζ 

ࣙ 墿՟ (1924) ֵ຾႓圸ທࣥᇢ᧭Ζ ؀᨜᜔ᅮࢌխ؇ઔࣥࢬߒᄐຝნ໴รԿᇆΖ 

Pritchett, W. L. and R. F. Fisher (1998) Properties and Management of Forest Soils (2nd 

ed.), John Wiley & Sons, pp. 224-227. 
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 ᛩቼய墿։࣫ࣥڜঅࡾতᄻՑত࠲؀ࣟ
 

ᄪ1ࣹߋ
 ഋ଄፵2

ቺ3ݒ݅ 
 ݅ྼᏂ4

 

 

؀ࣟؑ೴ᆖൄࡱࠩ࠹ᆏଅٻ࿛௛ଢైڂᐙ᥼Δທ࠲ګতᄻՕၦཆቺၞԵ

ؑ೴Δᣤૹᐙ᥼ؑسا੒঴ᔆΔ࠲তᄻতࡾ 2519 ֗ 2502 ᇆঅࣥڜጹᜯ࠲তᄻנ

௧Ց੄Δਢ؀ࣟؑ೴྇֟ཆቺٲ୭ऱรԫሐૹ૞߻ᒵΖءઔߒ։࣫ 2519 ֗ 2502

ᇆঅࣥڜᖵڣՒشܓچհ᧢ᔢΔࠀ࿨ٽኔྒྷچၦঅࣥڜփ؆հპᛩቼଅຒፖᆵቺ

ᑇᖕΔ൶ಘঅچࣥڜऱ྇ଅፖዩቺய墿Ζઔߒ࿨࣠᧩قΔ1988۟ شܓچՒڣ2008

ᖞ᧯᧢ᔢ෷੡ 55.75%Δ׊ ׭Δᇠ૿ᗨႛچ੡ཤࣥऱ៿።ऱՒ݁ၴڣ20 ཤڣ2008

ࣥ૿ᗨऱ 11%Ζ᧩ڇقመװ ࠌऱధᡏፖૹ৬ΔڻڍփऱཤࣥᖵᆖࣥڜΔঅၴڣ20

ᅃࠉΔࢤشመ࿓խΔ੡ֺለ྇ଅ෻ᓵᑓীհኔߒઔڇᣤૹᐙ᥼Ζࠩ࠹யפଅࣥ߻

լ྇ٵଅᛩቼ๻ૠנքයྒྷᒵΔၞ۩ଅຒࣥছΕࣥխፖࣥ৵ኔᎾଅຒၦྒྷΖ࿨࣠

ᖞᩀᓈऱࣥ൅ΕݙለڶհྒྷᒵΔঅࠋଅய࣠ለ྇׊Δࢤشኔڶଅ෻ᓵᑓীࠠ྇ق᧩

ڇΔۖ೏৫׌੡ڤ੄ڍא๻ᆜՂڇࠀ 7 ֆ֡ՂՀΖ׼؆ຘመ྇ଅ෻ᓵᑓীΔ۷ጩ

լڣٵ৫ཤࣥ૿ᗨऱڶய྇ଅ೴഑Δ೚੡ေ۷྇ଅய墿ऱၦ֏ࠉᖕΖڇዩቺய墿

ေ۷ֱ૿Δֺለࣥփ؆ऱᆵቺၦΔ᧩قঅࣥڜᣯॴཆቺၦڍሒؑ೴ᆵቺၦऱ 5.86

଍Δױࠀၦ֏ִࣥޢփᆵቺၦΔၞۖ۷ጩᖞ᧯ཤࣥ೴഑ִޢऱዩቺᑇၦΔ೚੡ၦ

֏ေ۷ዩቺய墿հࠉᖕΖ᜔࿨Ղ૪Δॣޡբ࿇୶࠲נতᄻՑতࡾ 2519 ֗ 2502 ᇆ

অ྇ࣥڜଅ֗ዩቺऱய墿۷ጩֱऄΔױ೚੡ֲ৵ၦ֏ေ۷অפࣥڜயऱ೶ەΖຘ

መঅࣥڜऱኔᎾய墿๯ၦྒྷፖ۷ጩΔאױ༼೏๻ᆜঅࣥڜհᎅࣚԺΔ֗ኦ᧩๻ᆜ

հய墿Ζ Κ߻ଅঅࣥڜΕՒچ᧢ᔢΕଅຒΕዩቺயᚨ 

Analysis of the Efficiency of Windbreak Forests Along the South 

 
1 ഏمፕ᨜Օᖂཤࣥᛩቼዄᇷᄭᖂܗߓ෻ඒ඄Δᢅؑק؀ཎ壂ሁ؄੄ 1 ᇆΖ Assistant Professor, 

School of Forestry and Resource Conservation, National Taiwan University.   
2 ۩ਙೃልᄐࡡ୉ᄎࣥᄐᇢ᧭ิࣥߛࢬઔߒ୉Δ100ؑק؀ত௧ሁ 53ᇆΖ 
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Bank of Beinan River, Taitung 

Chyi-Rong ChiouΕShin-Der LinΕYu-Ru Lin  

 

μSummaryνThe Taitung city often suffers dust invasions incoming from Beinan River 

as a result of seasonal wind and weather changes. The windbreak forests numbered 

2519 and 2502 located near at the mouth of Beinan River are the most important dust 

barriers the city. This research concentrates on the land usage changes for windbreak 

forests 2519 and 2502, combined with the wind velocity and dust fall surrounding the 

area to discuss the effects of wind reduction and dust collection for these forests. 

According to research, the rate of land use changes for the forests between the years 

2008 and 1988 was 55.75%. However, the area of the forests in 2008 only covers 11% 

of the area in 1988; not only that, all the destruction and reconstruction during the 20 

years have weakened the purpose of the forests. During the research, in order to 

compare how different models affect the reduction of wind velocity, six different test 

routes were designed using different wind reduction environments in order to conduct 

the measurement of wind speed before and after it enter and leaves the forest. Overall, 

the experiment above shows that the effective models all had more complete and 

shielded forest structures, were multi-staged, and were approximately 7 meters tall. The 

data collected through using wind velocity reduction models built to measure the area of 

effect for decreasing wind velocity in the forests for each year will be evaluated 

according to quantity. The amount of dust within the forest is approximately 3 to 4 times 

the amount accumulated in the city—the amount of dust for the entire area can be 

deducted from the quantitative measurements of the amount of dust collected in the 

forest per month, which can then be used to calculate the effects of capturing dust. As 

concluded from above, ways to calculate the wind velocity reduction and dust collection 

in quantitative measurements from the windbreak forests numbered 2519 and 2502 are 

already being worked on; the information collected can be used as an example for future 

windbreak forests. Through actual measurements, observation, and calculation, 

proposals for establishing more windbreak forests would be increasingly persuasive, 

and further emphasize the benefits of creating them. 
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μKeywordsνWindbreak ForestΕLanduse ChangesΕWind VelocityΕDust Retention 

Effect 
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אΔխၴֱק؀ࣟؑ೴࣍ۯতᄻࣾՑ࠲     2519֗ 2502ᇆঅࣥڜઌሶΔؑ೴փ

ጸ֏֗ሏᖈ़اࡺࠎ༽Ղ੡ԱףቺऱܺឫΔޥ࠹堷ڣᆏፖฐ۩ଅᐙ᥼Δൄࡱ࠹ڂ

ၴΔດޡ๵ቤ࣍অچࣥڜփၞ۩ཤࣥֆႼ৬ᆜΔࠌ଺ء଺سհ߻ଅֵ຾႓ࣥ྇֟Δ

ທګଅ߻ޥएऱឆᐡΖڶᦸ࣍ڼΔءઔߒଈല٣༉অچࣥڜփᖵڣՒشܓچ᧢ᔢ

հൣၞݮ۩ၦ֏։࣫Δٵࠀழၞ۩྇ଅፖዩቺய墿ऱኔྒྷΔ࿨࣠ലױᎅࣔؾছঅ

 ய墿ऱၦ֏ֱऄΖچࣥڜ೚੡ֲ৵ေ۷অࠀհய࣠Δޥएଅ߻چࣥڜ

 

 

(҇)ઔچߒ೴ 

ઔچߒ೴࠲؀ࣟؑ࣍ۯতᄻࣾՑতࡾ 2519 ֗ 2502 ᇆঅچࣥڜփΔࠟჇঅڜ

੡ؐאխဎՕᖯ೚੡։੺Δطچࣥ 2519 ᇆঅچࣥڜΔ׳א੡ 2502 ᇆঅچࣥڜΔ

অ૿ࣥڜᗨڶ٥ 313.96ֆຸΰቹ 1αΖ2519֗ 2502ᇆঅࣥڜᒤ໮ᐖខΔڰཚڂՒ

༛ࡨၲۖڂ౨Δפੋ߻᧯ၦᖞەڂᕼΔ৵ၲاᗨၲ࣋࿯ል૿چ࿇Δലຝ։ࣥၲچ

ۖڂࢌՂ֒Δ؀ࣟᗼਙޣऱᏁچشฒኙ࣍ֆႼሏᖈاࠐڣΖ२چՒڃ࠷اልٻݧ

ലຝ։অၲچࣥڜ࿇مګψ؀ࣟཤࣥֆႼωΔࠎ༽אሏᖈհشຜΖ 

 

 

 

 

 

 

 

 

 

                ቹ 1 2519֗ 2502ᇆঅچࣥڜᒤ໮ 

 

(҈)ઔֱߒऄ 

Ւװऱ᧢೯Δ੡ԱᇞመڻڍᆖچփհՒچ࿇෼Δࣥױ׾ऱᖵװመچࣥڜঅط    

ઌኙᚨհᦞૹࣥٵ࿯ղլࠀᔢհ։࣫Δ᧢چՒזڣٺ۩ᔢհ᝟ႨΔലၞ᧢شܓچ
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ᣂএΔૠጩנኔᎾཤࣥڶய૿ᗨΖ٦ृΔઔߒխޓ൶ಘؾছ߻ଅࣥհᛩቼய౨Δ

ല྇אଅய࣠ፖዩቺயᚨ܂੡ေ۷ 2519 ֗ 2502 ᇆঅچࣥڜհֱऄΖ྇ଅய墿ေ

۷ֱ૿ΔشܓWang࿛Գ(2001)հ྇ଅᑓী෻ᓵ੡ࠉᖕΔ಻ٽլٵයٙ๻ྒྷمၦᒵ

ፖྒྷរၞ۩ኔچଅຒྒྷၦֺאףለΔᛵᇞ෻ᓵ྇ଅᑓীհᔞࢤشΔၞۖ಻ٽլٵ

ऱࢤ।זڶנய྇ଅ૿ᗨΖዩቺயᚨֱ૿Δᙇڶհזڣٵ৫ཤࣥ૿ᗨΔ۷ጩլڣ

ࣥ։Δࠡࠉছ৵ፖࣥ։փ࣋ᆜᆵቺ࿟Δ۷ጩנኔᎾࣥփᆵቺިᗨၦΔֺࠀለ؀ࣟ

ؑփᆵቺၦΔၦ֏ေ۷ז।ࣥࢤ։֏հዩቺய墿Ζ 

 

1Ε Ւشܓچ᧢ᔢ։࣫ 

Ւشܓچऱ᧢ᔢ։࣫ଈ٣ႊ፦ႃ 1988Ε1991Ε1994Ε1997Ε2000Ε2003Ε2006Ε

2008Զଡڣ৫հᐙቝٺཚऱ౰ᅃᐙቝΔຘመچढऱܒᤩΔലٺཚՒشܓچ։ܑᙃ

ᤩࠐנΔᢄ፹זڣٺհՒشܓچቹΖՒشܓچ։ᣊאઔߒհؾऱ೚੡։ᣊऱᑑᄷΔ

٥։੡ 12ᣊΚཤࣥΕงࣥΕᄅཬچΕ౻چسΕޥᦡچΕࣾᦡچΕ፸᥻چΕልౙچΕ

ሐሁΕ໲߻Ε৬ढֽ֗᧯ΖڇՒشܓچቹᢄ፹ֱ૿Δଈࠉ٣ᖕ։ᣊᣊܑ࿯ղᣤ᠃

ऱܒᤩᑑᄷΔۖ৵ലᇠ։ᣊᚨٺ࣍شழཚऱچቹᢄ፹ՂΔ٦ലܒᤩ࿨࣠Δ࣍ᘛኟ

Ղऴ൷ᢄ፹ګՒشܓچቹΖ 

 

ᣊীհ૿ᗨ᧢֏ၞ۩᧢ᔢ։شܓچՒזڣٺቹಾኙشܓچᖕՒࠉࠀΔ؆ڼ

࣫ΔאԱᇞזڣٺՒشܓچհၴऱჾ؈Εᛧ൓Εঅఎ֗ᤉࢭ࿛᧢ᔢൣउΔઔߒխ

ലشࠌ᧢ᔢٌՐ։࣫।ࠐ๠෻Δֱڼऄױലছ৵Բڣ৫شܓীၴઌյ᠏ฝऱ૿ᗨ

ᗨ᧢ᔢΰ෷α।ऱ૿ࠩشࠌীၴऱ᠏ฝणኪΖشܓཚၴנ෼ܧ٨।Δ۩ၞࠏֺࢨ

ઌᣂઔڕߠױߒΚ֚ࡌᗩΕ១ٚ߉Εሼలൎΰ2003αڇ༴૪։࣫ຟᄎ೴Ւشܓچ

᧢ᔢ࿇୶ൣݮழΔٍሎ૿شᗨ᠏ฝၦΰᖲ෷α।ܧ෼ٺՒشܓچীΰຟؑ֗৬ګ

Εٌຏიሐαઌյ᠏ฝऱ૿ᗨ֗᠏ฝ༏৫Δ։࣫؀խچ೴Εཬ๯Εֽ᧯Ε፸᥻چ

ኙ࣍༡፤ኔڇΰ1997αګݳΖۖ႑᠆ၼΕ႓ݮਙ೴հၲ࿇ൣ۩ٺ֗᧯೴ᖞ֢קؑ

᧭ࣥ໱ऱچནणኪၞ۩ઔߒழΔٍຘመٺՒشܓچীၴऱ᠏ฝၦ᠏ࡉฝ෷Δࠐၦ

֏༡፤ࣥ໱ڣ৫ၴऱ᠏᧢ൣݮΔࠐᛀီᇠࣥ໱ཤࣥᆖᛜਙ࿜ऱ᠏᧢Ζ 

 

ઔߒխགش Pontius࿛Գ࣍ ڇխऱᄗ࢚Δߒᔢઔ᧢چ೚ऱ։ᣊՒࢬழڣ2004
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ࠡઔߒ໴ܫխΔਢലઔߒ೴഑᜔૿ᗨီ੡ 100ଡ໢ۯΔኙٺ᧢ᔢणኪ៿።૿ᗨၞ

۩ངጩΔലٺ᧢ᔢ૿ᗨאψࠡ٤۾ઔߒ೴૿ᗨऱۍ։ֺࠏω।قΚ 
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+ ×=100
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+ ×=100
 

ല૿ᗨۍא։ֺࠏऱֱܧڤ෼Δለ໢ొאऴᨠ૿ᗨၦࠐ।قΔ࣍ܗڶޓઔߒ

ृൕᑇᖕՂ༳༽ᖞ᧯چནխٺᣊী᧢ᔢऱ࿓৫ڍኒΕԱᇞࠡ۾ᖞ᧯چན᧢ᔢ࿇س

ऱૹ૞ࢤΔڇ᧢ᔢਐᑑሎጩՂՈለ੡୲࣐Δٵழױലࠡ᠏ང੡ٌՐ։࣫।ܧ෼Ζ

෷ΕᛧࢭΚլ᧢෷Ε᧢ᔢ෷Εᤉڕႈ᧢ᔢਐᑑΔڍנጩזױᔢٌՐ։࣫।᧢ط៶

൓෷Εঅఎ෷Εჾ؈෷࿛ 6ጟΰPontius et al., 2004αΔٺႈ᧢ᔢਐᑑऱૠጩֆڕڤ

ՀΔૠጩ৵࿨࣠ല౨।෼זڣࠟנհၴհ᧢ᔢൣउΚ 
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2Ε ྇ଅய墿ኔྒྷፖֺለ 

ຝᛩቼհᄵݝ᧢ޏۖၞࠀፖຒ৫Δٻຝฐ۩ଅऱֱݝ᧢ޏ࣍ڇऱؾଅࣥհ߻    

৫Εᛘ৫ፖՒᣦ࿇ཋፖཬढ፣ཋၦ࿛௛ଢයٙΔڼڂଅຒၞԵ߻ଅࣥऱ྇ଅ᧢֏Δ

༉ګ੡Աᇞ߻ଅய墿ऱૹ૞ਐᑑΖ 

    ᖞ෻խ؇௛ွݝ۞ 1996~2009ऱ؀ࣟྒྷీᇷறΔ࿇෼ PM10ᖺ৫ଖڇ 75ȝg/m
3

Օֺ෷ΰપ່۾ΰENEαࣟקࣟאٻՂழΔଅא 20иαΔڼڂઔߒխऱྒྷᒵലࣟא

ऱྒྷᒵΔࢤ।זڶքයࠠנઌፖᛩቼΔូ౏ࣥٵᚨլڂழٵΔ׌੡ٻߨতऱ۫-ק

ၞ۩෼໱ऱኔྒྷΔ׳۟ؐط։ܑ੡ΚྒྷᒵԫΚልضሐሁ೴ΕྒྷᒵԲΚֽ഑ልض೴Ε

ྒྷᒵԿΚയࣥ೴Εྒྷᒵ؄Κงࣥ೴ΕྒྷᒵնΚሐሁֆႼ೴ΕྒྷᒵքΚֽ഑യࣥ೴

ΰቹ 2αΖઔߒխࠀආش YK-2005AM ಖᙕڤଅຒૠΔྒྷၦ೏৫੡ 1.3ֆ֡Δྒྷٺ

ᒵਜྒྷऱದࡨଅຒᏁ૞ሒࠩ 3m/s੡ᄷΖ׊ದࡨរଅຒᏁڇ 3m/sאՂΔພശᆠፖᔤ
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ݩխ༼ࠩΔඔ೯ࣾܫ೴ཆቺኙ़࣍௛঴ᔆᐙ᥼ऱေ۷໴چխຝڇΰ2007αམ܄֮

հޥศଅຒאױ 3m/s೚੡߻ଅޥࡳऱ೶ەଖΔՈءڇڼڂઔߒխऱኔྒྷխΔࠀፂ

਍ಖᙕ 10~15։ᤪհଅຒଖΖ 

 

ቹ 2 ྇ଅய墿ଅຒྒྷၦᒵፖྒྷរ 

 

    ઔߒխޓലኔྒྷհଅຒᇷறፖመװWang ࿛Գΰ2001αࣥנ༽ࢬ൅ᐈ৫ፖ྇

ଅհ෻ᓵ೚ֺለ(ቹ 3)Δֺࠐለլࣥٵ։णኪऱ෻ᓵፖኔྒྷ྇ଅய࣠Ζૉֺࠡለ࿨

൶ಘאய྇ଅ૿ᗨΔڶڣᖵנ۷ጩڤଅ෻ᓵᑓ྇شܓᒤ໮հփழΔല࠹൷ױڇ࣠

྇ଅய࣠ፖኔᎾཤࣥڶய૿ᗨհᣂএΖቹխ࿨࣠࿇෼ 3-5଍ᖫ೏ᐈ৫հࣥ൅Δ౨྇

֟२ 65иऱଅຒΔڇଅՀ 15଍ᖫ೏၏ᠦհ๠પ྇܅ଅຒ۟ၲខچଅຒհ 77-80иΖ

ࠡᑓᚵհ࿨࣠Ոፖ٣ছհᖂृᛧ൓२ۿհ࿨࣠Ζ 
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ቹ 3 լٵᐈ৫ࣥ൅ॵ२հઌኙଅຒ᧢֏ൣݮ (Wang࿛Գ, 2001) 

 

3Ε ዩቺயᚨ։࣫ 

ᆵቺၦհྒྷאࡳխဎاഏഏ୮ᑑᄷ CNS 3916ᇆψՕ௛խᆵቺၦྒྷࡳऄω੡ᄷ

ঞΔڼᑑᄷᔞࡳྒྷ࣍ش۞ྥᆵՀࢨ๯ॸֽޱՀհՕ௛խࡐ᧯ቺศၦΔࠡྒྷࡳ࿨࣠

ႃ࿟࣍گਐᑑΖᆵቺࢤ਩հઌኙۆ੡Օ௛܂ױ ڣ2009 11ִ 24ֲ๻ᆜΔ᜔ ٥ 5ଡΔ

ലאױᐖខΔچழᆮٵᖞΔݙऎᒵࣥઌለ࣍ڇڂᒵք੡ഗᄷऎᒵ๻ᆜΔ଺ྒྷאࠀ

ࣾ໲ኙࣥছᒴऱᐙ᥼૾່۟܅Ιᆵቺ࿟๻ᆜࣾطՑؑ࢓೴ݧࠉ੡ࣥছ 2ΕࣥছᒴΕ

ࣥփΕࣥ৵ᒴΕࣥ৵Ζ2010ڣ 1ִ 25ֲᆵቺ࿟ۯᆜ࿑܂ᓳᖞΔࣥ৵ᒴฝࣾ࢓໲ՂΔ

੡ࣥছګ 1Δ࠷௣ࣥ৵ᒴऱ๻ᆜΔઌᣂۯᆜڕቹ 4Ζ 
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ቹ 4 ᆵቺ࿟๻ᆜઌᣂۯᆜቹΖ 

 

 

(҇)Ւشܓچ᧢ᔢ։࣫ 

1Ε ᖵڣՒشܓچዝ᧢ 

    Ւشܓچᆖܒᤩ৵ലၞ۩ᑇᢄऱՠ܂ΰቹ 5αΔհ৵ലႪנอૠזڣٺګՒچ

ᗨΰ।૿شܓ 1αΔᑇᖕ᧩قΔ۞ ࠩڣ1988 Ε৬߻Ε໲᧯ֽڶᗨᏺ९ऱ૿ڣ2008

ढΕሐሁΕ౻چسΔאՂնጟΔ૿ᗨՀ૾ऱڶልౙچΔཚၴփՂՀᔼᛯऱঞܶץ

ཤࣥΕงࣥΕᄅཬچፖ፸᥻چΖ 

। 1ʳ 2519֗ 2502ᇆঅچࣥڜՒ૿شܓچᗨΰֆຸα 

ᦡࣾ ᧯ֽ זڣ

 چ

৬

ढ 

س౻

 چ

งࣥ ໲߻ ཤࣥ ᄅཬ

 چ

ልౙ

 چ

ሐሁ ፸᥻

 چ

1988 91.49 292.15 0.29 0.00 25.98 17.19 129.99 30.15 110.17 17.30 3.03

1991 42.49 312.51 0.79 0.00 45.75 17.02 152.38 7.91 112.80 18.51 3.15

1994 54.98 242.96 1.60 1.24 82.59 20.36 112.07 2.88 112.15 14.73 3.82

1997 66.87 219.08 2.62 2.72 55.59 23.52 100.46 34.66 110.68 21.76 2.26

2000 76.98 214.68 4.08 7.70 49.22 26.88 106.14 15.15 101.60 47.90 2.88

2003 100.64 178.52 4.68 13.62 32.51 34.26 134.00 22.78 97.12 51.12 4.16

2006 102.09 230.31 5.46 19.89 23.64 33.78 147.97 7.09 103.34 51.18 2.12

2008 105.58 208.05 5.16 12.90 19.60 32.74 147.17 19.78 100.48 54.58 0.90
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(a) 1988ڣՒشܓچ (b) 1991ڣՒشܓچ (c) 1994ڣՒشܓچ (d) 1997ڣՒشܓچ 

 

 

 

 

 

 

   

(e) 2000ڣՒشܓچ (f) 2003ڣՒشܓچ (g) 2006ڣՒشܓچ (h) 2008ڣՒشܓچ 

ቹ 5 լٵழཚՒشܓچቹ 

 

נ઎ױ᧢ऱዝڣᖵط     ऱ᧩ࣔڶՑ๠ࣾڇᖞΔݙհཤࣥፖงࣥ૿ᗨઌᅝڣ1988

ᄅཬ்چཬฉᇾΖ1991 ԫ։੡ԲΔࣟ۫ࠟᢰ։چࣥڜ෼ΔലঅנࡨխဎՕᖯၲڣ

ܑ੡ઔߒ൶ಘऱ 2519 ፖ 2502 অچࣥڜΔڼ؆ΔࣾՑऱᄅཬڇچຍڣ९ګงࣥΖ

ጹ൷ထڇ 1994ፖ 1997ԿڣփΔ2519փհࣥچ࿇سՕ๵ᑓऱ᧢֏Δཤࣥ૿ᗨ྇֟Δ

Ζ2000چհऱਢՕ૿ᗨऱงࣥፖᄅཬזۖ࠷ վֲ؀ࣟཤࣥߠ౨ቃޓشܓچऱՒڣ

ֆႼऱᑌᎎΔ׳Ղߡऱ੒ֽྋᢰ੺բᆖԼ։ࣔ᧩ΔխဎՕᖯࢷᐈሐሁΔ್ۮۮՕ

ሐሁݮ堚ཐߠױΔ׊ཤࣥֆႼփՈၲၞࡨ۩৬๻ፖ๵ቤΔՈൕᇠࡨၲڣΔ৬ढΕ

ሐሁΕֽ᧯Ε፸᥻چΕ໲߻ፖ፸᥻ࣔڶ݁چ᧩Ղ֒ऱ᝟ႨΔང؁ᇩᎅΔ2000 ലڣ

ਢՒشܓچ᧢ᔢઌᅝૹ૞ऱԫଡழཚΖ2003 ᖞ᧯૿ᗨ྇چᦡޥፖچΔࣾᦡࡨၲڣ

֟Δ໲߻ፖሐሁ૿ᗨ਍ᥛᏺףΔልౙچՀ૾ࠩᖵ܅່ڣរΔྥۖཤࣥऱ૿ᗨথດ

ዬऱڇ਀༚ᅝխΖࠩԱ 2006 ፖ 2008 ᧢ནऱچऱᑌᎎΔچࣥڜվֲঅࠩߠױբڣ

֏Ո᝟࣍ࡉᒷΔཤࣥፖงࣥऱ૿ᗨឈྥኬኬڃ៿ࠩ ᑇၦΕᩀᓈ܀ऱᑌᎎΔڣ1988

৫ፖᖫጟբᆖڶઌᅝՕऱޏ᧢Δף٦Ղሐሁ֊໊Ա଺ݙءᖞऱཤࣥ૿ᗨΔڇՒچ

ధᅷ֏ᣤૹऱൣउՀΔႨؘኙ྇ଅऱய࣠ڶઌᅝՕऱᐙ᥼Ζ 
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2Ε Ւشܓچ᧢ᔢ։࣫ 

ڇچࣥڜছ૿ऱಘᓵ൓वΔঅط     ߒΔઔڼڂՂ່੡Ꮳ௺Δ֏᧢چऱՒڣ2000

խലא ۩೚੡։੺Δၞڣ2000 ֗ڣΕ2000~2008ڣ2000~1988 հՒڣ2008~1988

 ᔢ᝟ႨհֺለΖ᧢شܓچ

 

ൕ 1988 ࠩ 2000 Δࠡ؆چΕཤࣥፖልౙچ࿇෼ΔೈԱࣾᦡױऱ᧢ᔢ։࣫խڣ

،Գՠ৬ढࢨงࣥᖞچ৵Δᄅཬچፖงࣥ૿ᗨՕᏺΔڼڂᢞࣔൕ 1988-2000ਢچན

᧢೯ઌᅝՕऱԫଡழཚΔૠጩ৵ࠡᖞ᧯᧢ᔢ෷೏ሒ 51.46%Ζ2000 ࠩ 2008 ᧢ऱڣ

ᔢ։࣫խፖছԫଡழཚઌֺΔԳ੡ၲ࿇ऱ࿓৫᝟ᒷΔงࣥፖᄅཬ૿چᗨ྇֟Δཤ

ࣥ૿ᗨઌኙᏺףΔ፸᥻چՕ༏྇֟Δ৬ढፖሐሁऱګ९ऱ༏৫Ո྇֟Ζᖞ᧯ࠐᎅΔ

ઌለ܀Օ༏৫᧢ᔢऱൣႨΔڶսၴڣ2000-2008 ዬᒷऱ᝟ڶऱൣउբڣ1988-2000

ႨΖ܀ല֡৫࣋Օ۟ ࿇෼ᖞଡױΔঞၴڣ1988-2008٤ 2519֗ 2502অچࣥڜհՒ

೏ሒڶشܓچ 55.75%ऱ᧢ᔢ෷(। 2)Δང؁ᇩᎅΔڇ ནچՂऱאת၌መԫၴڣ20

᧢ᔢڇᇠঅࣥڜ࿇سΖၞޓԫޡอૠנΔ۞ ੡ཤࣥऱ૿ᗨ੡݁ၴڣ1988-2008 20.10

ֆຸΔ܀ᇠ૿ᗨႛ׭ ཤࣥ૿ᗨऱڣ2008 11%Δױڼڂᢞࣔঅࣥڜփհࣥچ᧢೯Ꮳ

௺Ζ 
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। 2ʳ 2519֗ 2502অچࣥڜ᧢ᔢ। 

լ᧢෷ ᧢ᔢ෷ 
ནᖞ᧯ ʳچ  

44.25% 
ʳ  ʳ  

55.75% 
ʳ  

1988/2008 ದ૿ࡨᗨ অఎ෷ ჾ؈෷ ჾ૿؈ᗨ ึཚ૿ᗨ ᤉࢭ෷ ᛧ൓෷ ᛧ൓૿ᗨ

ֽ᧯ 91.49 20.53% 79.47% 72.70 105.58 17.79% 82.21% 86.80 

ࣾᦡ55.86 %44.14 292.12 چ% 163.19 208.04 61.97% 38.03% 79.11 

৬ढ 0.28 17.00% 83.00% 0.24 5.16 0.95% 99.05% 5.11 

%0.00 %0.00 0.00 چس౻ 0.00 12.89 0.00% 100.00% 12.89 

งࣥ 25.98 1.01% 98.99% 25.71 19.59 1.34% 98.66% 19.33 

໲64.16% 35.84% 17.19 ߻ 11.03 32.72 18.83% 81.17% 26.50 

ཤࣥ 125.47 55.71% 44.29% 55.57 147.17 47.49% 52.51% 77.27 

ᄅཬ76.85 %23.15 30.15 چ% 23.17 19.77 35.29% 64.71% 12.79 

ልౙ24.23 %75.77 110.15 چ% 26.69 100.48 83.06% 16.94% 17.01 

ሐሁ 14.64 13.33% 86.67% 12.69 54.56 3.58% 96.42% 52.61 

፸᥻100.00 %0.00 3.03 چ% 3.03 0.89 0.00% 100.00% 0.89 

%57.77 %42.23 102.46 (ػ़) 59.18 106.10 40.78% 59.22% 62.83 

 

ʻ҈ʼ྇ଅயᚨေ۷ 

    ؀ࣟؑ೴९ཚ堷ࡱקࣟ࠹ଅ൅ࠐऱଅેࢬޥΔ੡ኔᎾԱᇞঅچࣥڜኙ࣍ଅޥ

հய墿Δۖڂലಾኙঅچࣥڜփհଅຒၞ۩ኔᎾᓳ਷Ζଈ٣Δઔߒխشܓᑓᚵ྇

ଅ෻ᓵං۷נኔᎾڶயऱ෻ᓵ྇ଅ૿ᗨΔല࿨࣠ᚨ࣍شᖵڣऱՒشܓچխΔං۷

ᖵڣ෻ᓵڶய૿ᗨଖΖઔߒല࣍ࣟࡱקଅฐ۩հ 11ִ 24ᇆ~11ִ 26ᇆၞ۩෼໱

ଅຒհኔྒྷΔࠀലኔྒྷ࿨࣠ፖ෻ᓵᑓᚵଅຒၞ۩ֺለΔូ౏נለࣥࠋ൅๻ૠΖ 

 

1Ε ྇ଅயᚨ෻ᓵ 

    ઔאߒ Wang ࿛Գΰ2001αऱଅຒፖࣥ೏ᐈհ᧢֏।੡ഗ៕Δᇠ෻ᓵൎᓳ֜

ᐈऱࣥ൅ᄎᨃଅڇᠦၲࣥ൅ছ༉ၲࡨ਀༚ຒ৫Δ֜ాऱࣥ൅ڶለ९ऱঅᥨ೴Δխ

࿛ᐈ৫ऱࣥ൅྇܅ऱଅຒ່ڍΔࠀຘመڴᒵቹ।قլٵᐈ৫ࣥ൅ઌኙᚨհଅຒ᧢

ଅࣥ๻ૠයٙΔ߻ऱࠋለנ༽෻ᓵፖኔྒྷᑇᖕၞ۩ֺለ։࣫Δٽല࿨ߒΖઔݮൣ֏
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 ଅࣥኔᎾ྇ଅ૿ᗨհխΖ߻ڣං۷ᖵڇشழᚨٵࠀ

 

2Ε ෻ᓵፖኔྒྷ྇ଅயᚨֺለ 

    ྒྷᒵԫΰቹ 6αΔᅝଅ။መ໲چ߻।Ղ۶ٚྤࠀॴᖒΔڂ܀੡໲߻੡լຘଅհ

৬ᗰΔڼڂᅝฐ۩ଅᐳՂ໲߻Δ़௛๯ᚲᚘΔଅऱߨႨലᄎ࢓ՂΔࠉᖕ Okeΰ1987α

ऱ෻ᓵΔᅝଅ။መᎽᡶढΔലᄎڇ৵ֱขسଅຒऱ़੐೴ΰ10~15 ଍ᖫ೏αΔՈ༉

ਢছࠟଡኔྒྷរۯऱۯᆜΔࠀ൷ထၞڇԵੌݠ೴ழΔଅຒኬኬ֒ڃऴࠩՀԫଡᎽ

ᡶढছΔଅࠩ࠹Ꮍᡶढऱᚲᚘۖขףسຒऱ෼ွΔՈ༉ਢቹխរۯ 1-4ऱൣउΖྒྷ

ᒵԲΰቹ 7αঞ़ࡖؓ࣍ۯᡛऱልچΔፖ෻ᓵ஁၏੷՛Δڼڂጩਢለฤٽ෻ᓵൣउ

ऱྒྷᒵΖ 

 

 

 

 

 

 

 

ቹ 6 ྒྷᒵԫ෻ᓵፖኔྒྷଅຒֺለ 

 

ቹ 7 ྒྷᒵԲ෻ᓵፖኔྒྷଅຒֺለ 

     

ྒྷᒵԿΰቹ 8α੡ଅຏመ૊യࣥ೴ऱྒྷᒵΔֺطለױ൓वڇঅࣥڜփଅຒՀ૾

ᄎֺ෻ᓵࠐऱ܅Δڇ׊ᠦၲࣥ৵հଅຒΔՈ౨൓ࠩለ෻ᓵଖ੡ࠋऱ߻ଅய࣠Ζۂ

ޓس୽ຏመழขࠌല౨זᙤڤપ۫ΰ1986αऱኔ᧭խΔཚࠟृᎁ੡։੄ܦፖୃة

 ࿨࣠Ոᚨᢞ࣍ೡᒵԿխΖڼயΔפऱડᜍឰ૿Δၞۖ༼೏ࣥ൅౛ჾଅ౨հڻڍ
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ፖྒྷᒵԿֺ܂ለΔྒྷᒵ؄ΰቹ 9αऱ෻ᓵଖؓ݁ለኔྒྷଖ܅Δױ౨ऱൣउ੡ྒྷᒵ؄

հࣥ൅ઠຘ৫ለྒྷᒵԿ੡೏Δڼڂॴଅய࣠ለ஁Ζࠟයྒྷᒵऱ஁ฆྒྷ࣍ڇᒵԿհ

ࣥઌለ੡ᩀᓈΔྒྷᒵ؄ঞለ੡࿕งΔྒྷۖڂᒵԿለྒྷᒵࣥڇ؄փհ྇ଅய࣠੡ࠋΔ

ຍٵழՈٱᢞ Caborn F.ΰ1957αࢬ༼ࠩΔለᒯയऱࣥ൅ڇଅՀ๠୲࣐ขس႖ੌΔ

հኔྒྷ࿨࣠ᑇᖕፖ෻ᓵᔆۯΔ່৵ԫଡរ؆ڼଅऱणउΖྤ᧩ࣔڶ൅৵ᄎࣥڼڂ

஁ฆለՕΔᆖ֘៿᧭ᢞڂ੡ኔ᧭ᎄ஁ᖄીΔല࿯ղฝೈΖ 

 

 

 

 

 

 

  

ቹ 8 ྒྷᒵԿ෻ᓵፖኔྒྷଅຒֺለ 

 

 

 

 

 

 

ቹ 9 ྒྷᒵ؄෻ᓵፖኔྒྷଅຒֺለ 

 

    ྒྷᒵնΰቹ 10αᖩሀխဎՕᖯࠟೡΔڇᖯ৵ֱհኔྒྷଅຒ݁࣍܅෻ᓵଖઌᅝ

Րհ࿨࣠Δٌٻፖฐ۩ଅٻߨ౨੡խဎՕᖯױංྒྷޡኔᎾ೮਷ऱ࿨࣠ΔॣڇΔڍ

ലଅ֧ᖄࠩ׼ԫᢰΔףڇՂխဎՕᖯ੡ኔ᧯৬ढΔ׊೏৫੷೏Δڇڼڂહଅ๠ױ

ࣔ᧩ऱტࠩ࠹ଅຒᔲ྇ऱ᝟ႨΖ 
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ቹ 10 ྒྷᒵն෻ᓵፖኔྒྷଅຒֺለ 

    ྒྷᒵքΰቹ 11αհଅຒڇ။መ՞׋৵Δࠡኔྒྷଅຒለ෻ᓵ੡܅Δ଺࣍ڇڂ՞

ԫଡᨃଅዩఎऱᛩس໮ΔขץࢬཤࣥፖխဎՕᖯط݁ࡌ৵հ੒ֽྋ೴഑Δࠡ؄׋

ቼΖࣥ࣍ۯ൅৵ֱհរۯΔڂ੡ᇠچ੡ልౙچፖࣥێհشࠌΔڇڼڂ೏৫ 1.3ֆ֡

ऱයٙՀΔ૿چࠩ࠹ढऱᐙ᥼੷ՕΔڼڂທګՂ૪ऱ࿨࣠Ζ܀ᖞ᧯ՂኔᎾଖ݁ለ

෻ᓵଖࠐऱ܅Ζ 

 

 

ቹ 11 ྒྷᒵք෻ᓵፖኔྒྷଅຒֺለ 

 

    ᖞ᧯ࠐ઎Δᆖط෻ᓵऱං۷ፖኔᎾऱਜྒྷΔ࿇෼ڇছ૿ಘᓵխ߻ࠩ༽ࢬଅய

࣠ለࠋऱྒྷᒵ 3Ε5Ε6Δࠡ෻ᓵଖ༓׏ຟ೏࣍ኔྒྷଖΔۖ߻ଅய࣠ለ஁ऱྒྷᒵ 1Ε

2Ε4 ঞֺڇለ৵ኔྒྷଖ೏࣍෻ᓵଖΖڼ࿨࣠ᎅࣔΔ࠲তᄻࣾՑ߻ଅࣥࠡ྇ଅய࣠

ᖞΔࠡ෻ᓵଅຒ೏࣍ኔྒྷଅຒΔਚ྇ଅய࣠ᄎݙΔૉࣥઌܡᖞፖݙઌࣥࠡ࣍ެ࠷

๯۷܅ΙૉࣥઌլࠋழΔࠡ෻ᓵଅຒ࣍܅ኔྒྷଅຒΔਚ྇ଅய࣠ᄎ๯೏۷Ζਚآ

 ᔞ৫ᓳᖞΖאղױ෻ᓵ྇ଅய墿ழΔսᚨࣹრࠡࣥઌणउΔؘ૞ழڼشᚨࠐ
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3Ε ᖵڶڣய྇ଅ૿ᗨ 

    ຘመܒᦰᖵڣऱ౰ᅃቹΔױᛧ൓լזڣٵऱՒشܓچীኪΔઔߒխലཤࣥΕ

งࣥΕᄅཬچፖ౻؄چسᣊᙇנΔאࠀ ᓳ਷ࣥ೏࿨࣠೚੡چ෼ڣ2009 Wang࿛Գ

ΰ2001αհ෻ᓵ߻ଅڴᒵ๻ࡳഗᄷΔං۷ᖵڶڣய྇ଅ૿ᗨΖอૠ৵Δຘመ౰ᅃ

ቹܒࢬᤩհཤࣥ૿ᗨؓ݁೏৫੡ 8mΕงࣥ੡ 6mΕᄅཬچ੡ 4mΕ౻چس੡ 2mΖ

ᖕኔྒྷ࿨࣠Δ2519֗ࠉΔ؆ڼ 2502ᇆঅچࣥڜփࣥઌΔࠡࣥ൅ᐈ৫༓׏੡ࣥ೏հ

10଍אࢨՂΔڼڂ೗๻խലא 10଍ᖫ೏հ௧ࣥࡾᐈ੡ᄷΔ೚੡ංᓵᖵڶڣய྇ଅ

૿ᗨհᑑᄷΔૠጩ৵൓ࠩઌኙଅຒ࣍܅ 50%੡ 3଍ᖫ೏Ε50~70%੡ 9.5଍ᖫ೏Ε

70~90%੡ 21଍ᖫ೏Ζ 

 

Wang࿛Գΰ2001αऱ෻ڇ೴ࣥڜঅࡾতᄻত࠲෼໱ᨠྒྷᖫ೏ᑇᖕΔࠉΔ؆ڼ    

ᓵՀΔ׌૞א 10଍ᖫ೏հ௧ࣥࡾᐈ੡׌Δઔߒխޓല෻ᓵଅຒଖط 50%ፖ 70%։

ሶၲࠐΔ։ሶګԿଡ్၏Δڼ؆Δ੡Աޓ壄ᒔ।ሒኔᎾ྇ଅऱ૿ᗨΔڼڂ։ܑ࿯

ղլٵհଅຒ్၏ٽᔞऱֺ෷Δڕઌኙଅຒ ڇՀ੡ኔᎾ྇ଅய࣠א50% 0~50%հ

ၴΔ࠷խၴଖ੡ 25%ΔࠡڼڂኔᎾڶயհ૿ᗨ=ઌኙଅຒ Հհ૿ᗨא50% x 0.75Δ

հ؄ጟՒזڣٺ࣍شய྇ଅ૿ᗨՂΖലՂ૪࿨࣠ᚨڶኔᎾڣૠጩᖵ࣍شऄലᚨڼ

ய྇ଅ૿ᗨΰ।ڶڣٺנૠጩࠀΔᑓᚵ྇ଅᒤ໮شܓچ 3αΔࠀᢄ፹ګቹΰቹ 12αΖ 

 

। 3ʳ অچࣥڜኔᎾڶய྇ଅ૿ᗨΰֆຸα 

   ʳ 1991 1988 זڣ 1994 1997 2000 2003 2006 2008

 Հ 167.04 175.83 167.04 158.24 152.08 169.64 176.48 177.35א50%

50~70% 21.68 24.11 10.35 11.76 22.31 23.38 24.89 15.23 
ઌኙ 

ଅຒ 
 Ղ 12.27 12.25 16.92 5.59 1.37 4.85 12.91 6.85א70%

ʳ  ᜔ૠ 200.99 212.19 194.31 175.60 175.76 197.87 214.28 199.43 
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ቹ  ய྇ଅ೴഑ڶኔᎾڣ2008  12

 

ய྇ଅ૿ᗨऱอૠ൓वΔ2000ڶچࣥڜᖕঅࠉ     խհ྇ଅ᜔૿ᗨזڣڶࢬڇڣ

۞ ࿇ऱழཚΔ᜔૿ᗨࠩၲچࣥڜழՈਢঅڼՀ૾Δࡨၲڣ1988 1997֗ ੡ڣ2000

۞ڼڂᄅཬፖ்ጟΔࡨၲچΔۖ৵ࣥ܅່ 2003 ڇࠀऱ᝟ႨΔ֒ڃڶࡨၲ 2006 ڣ

ሒ່ࠩ೏Δۖ৵Δឈྥڇ ੒ֽྋؐՀֱપװᗈࢬ߀־೓ᛟङᑷᖄીڂڣ2008 8ֆ 

ຸऱՒچΔ܀ᖞ᧯߻ଅࣥڶய྇૿ᗨբດዬڃ༚ࠩ࢓אऱ߻ଅய౨Ζ 

 

ʻ҉ʼ ዩቺயᚨ࿨࣠ 

    2010 ڣ 2 ִ۟ 2010 ڣ 6 ִٝᆵቺၦᛀྒྷ࿨࣠ڕΰ। 4αΔॣޡᛀྒྷ࿨࣠Օી

ՂࣥאփऱᆵቺၦለڍΔ6ִٝࠏ؆Ζط। Δ6ִٝנ઎ױ4 PM10ऱؓ݁ଖለ܅

ଅຒՕ࣍׊ 3m/s՛ழᑇՈለ֟Δ᧩قཆቺ࿇سऱൣױ᎘྇ݮ౨ࣥࠌփऱᆵቺၦՕ

੡྇֟Δۖ  Ζִ֟ٝהႃࠩऱᆵቺၦՈֺࠡگଡᆵቺ࿟ޢ6ִٝ
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। 4 ᆵቺၦᛀྒྷ࿨࣠ΰ໢ۯΚֆᕲ/ֱؓֆߺ/ִα 

ʳ  ʳ  ʳ  ִ ʳ  ٝ ʳ  

ʳ  ᆵቺၦ 201002 201003 201004 201005 201006 

ʳ  ࣥছ  5.11 18.76 13.33 8.95 3.01 

 ছᒴ  4.40 10.03 18.96 3.67 0.79ࣥ ۯ

ᆜ ࣥփ 11.67 18.97 25.73 9.34 1.67 

ʳ  ࣥ৵ 10.83  8.84 16.63 4.84 1.20 

ᆵቺگႃ ದ 20100126 20100226 20100327 20100430 20100528 

ֲཚ ߱ 20100225 20100326 20100429 20100527 20100623 

PM10ؓ݁ ʳ  29.18 42.94 36.02 28.87 24.80 

૾ॸၦ ʳ  14.40 49.00 50.80 64.80 56.00 

ଅຒՕ࣍ 3m/s՛ழᑇ 82 103 146 63 19 

ࣟᛀీᆵቺၦ 2.80 3.63 2.83 0.99 1.25 

 

փᆵቺ࿟ᛀྒྷࠩऱᆵቺִࣥٝٺᣯኲཆቺऱዩቺய墿ֱ૿Δࣥڜ൶ಘঅڇ    

ၦΔፖଅຒՕ࣍ 3m/s՛ழᑇإ᧩ࣔܧઌᣂΔଅຒՕ࣍ 3m/s՛ழᑇ။ڍΔࣥփऱᆵ

ቺၦՈ။ڍΔ᧩قᅝଅຒለ೏ழΔঅࣥڜ࿇ཀ྇ଅ֗ዩቺऱய墿ՈለՕΙࣥփᆵ

ቺၦፖ؀ࣟؑ೴ΰࣟᛀీαऱֺለΔࠉᅃִٝٺऱ᧢֏ΔՕપ੡؀ࣟؑ೴ऱ 1.33

଍ΰ6 ִα۟ 9.43 ଍ΰ4 ִαΔնଡᆵቺگႃၜཚऱᆵቺၦ։ܑ੡ 11.67Ε18.97Ε

25.73Ε9.34ፖ 1.67ֆᕲ/ֱؓֆߺ/ִΔՈ༉ਢ ڣ2010 2ִ۟ ڣ2010 6ִնଡִ

ၴΔޢԫֱؓֆߺऱঅࣥڜ౨ڶயᣯॴཆቺၦሒ 67.38ֆᕲΔઌለ࣍ٵழཚ؀ࣟؑ

೴ΰࣟᛀీαऱᆵቺᛀྒྷၦ 11.5 ֆᕲΔঅࣥڜᣯॴཆቺၦڍሒؑ೴ᆵቺၦऱ 5.86

଍Ζ 

 

ڶႃگᢰࡌࣥڜঅ۞ߒઔءഔᗨ࿓৫ֱ૿Δ૿چᆵቺၦᑇᖕፖᆵቺኔᎾ࣍ڇ    

ᖲᔆܶၦለ܅հࣽޥΔᆖመศஉ։࣫Δᗴ࠷ศஉፖᆵቺ࿟گႃࠩऱᆵቺઌ२ऱࣽ

࠷Δ٣ऐֽ৵ءᑌޥ հૠጩֱٵፖᆵቺၦઌ࠷ֆ։Δᆖመ௷೓ፖషૹΔආֱم10

Δ൓ࠩڤ ઌᅝ࣍ᆵቺၦޥֆ։հֱࣽم10 154.53ֆᕲ/ֱؓֆߺ/ִΔ٦ᆖመངጩ
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൓ࠩ ڶᆵቺ࿟փদ৫ႛ࣍܉ཋ݁ؓޥֆ։հֱࣽم10 0.01415ֆ։ऱ࿨࣠ΰᆵቺ

࿟ऴஉ੡ 30ֆ։αΔٍܛᆵቺၦ 154.53ֆᕲ/ֱؓֆߺ/ִழΔኔᎾഔᗨ࣍૿چऱؓ

݁দ৫ႛ 0.01415 ֆ։/ֱؓֆߺ/ִΔૉᘝၦኔᎾᆵቺၦᛀྒྷ࿨࣠Δঞഔᗨ࣍૿چ

ऱᆵቺদ৫༉֟ޓΖ 

 

 

ࡾতᄻত࠲൶ಘߒઔء     2519 ֗ 2502 ᇆঅچࣥڜհ߻߻ଅ྇ଅ֗ዩቺய墿Δ

װመڇشܓچփհՒچࣥڜ࿨࣠൓वΔঅط ׊ངΔ᠏شܓچփᖵᆖՕ༏৫Ւڣ20

ᖞ᧯᧢ᔢ෷၌መնګΔڼ؆Δຘመ෻ᓵፖኔྒྷऱֺኙΔ൓ڍנ੄ࣥڤ൅Ε೏৫ڇ

҄ֆ֡אՂፖᩀᓈ৫ຍԿរګ੡߻ଅய࣠ለࠋऱਐᑑΔ༼ࠐآࠎ๻ᆜ߻ଅࣥऱᄷ

ঞΔٵழ྇אଅ෻ᓵ੡ࠉᖕΔױංᓵנᖵڣኔᎾڶயհ߻ଅ૿ᗨΔ൓व྇ଅ૿ᗨ

۞ ய૿ᗨΖᆵቺڶऱءբ਀༚۟଺ڣΔ२༓֒ڃࡨΔᖵᆖ྇֟ۖ৵ၲࡨၲڣ1988

࿨࣠ՂΔִࣥٝٺփᆵቺ࿟ᛀྒྷհᆵቺၦΔፖଅຒՕ࣍ 3m/s՛ழᑇإ᧩ࣔܧઌᣂΔ

ଅࣥঅᥨհؑ೴ྒྷీ߻ྤנ፦ႃհᆵቺၦ೏ࢬփ๻ᆜհᆵቺ࿟Δࠡࣥڜঅڇ׊ 5

଍հڍΖאՂհઔߒ࿨࣠ലڶױயᎅࣔ࠲তᄻত߻ࡾଅࣥհ྇ଅ֗ዩቺய墿Δࠡ

ֱऄױ೚੡ֲ৵অࣥڜઔߒհ೶ەΖ 

 

 

խဎاഏ۩ਙೃᆖᛎຝΔᛩঅอૠጻ଄

http://www.moea.gov.tw/~meco/stat/EXPLAIN/ch04/065.htm 

۩ਙೃᛩቼঅᥨᆟጻీΚhttp//www.epa.gov.tw/ 

۩ਙೃᛩቼঅᥨᆟ़௛঴ᔆ጑ྒྷጻ

http://taqm.epa.gov.tw/taqm/zh-tw/YearlyDataDownload.aspx 

ଅࣥ౛ჾ౨ၦ(ଅԺ)հଅ੐ྒྷ᧭ΔխဎֽՒঅ਍ᖂ߻ڤપ۫(1986)։੄ܦΕୃةۂ

໴Δ17(2) Κ27-41Ζ 

Δ؀᨜ߒᔢၦ֏։࣫հઔ᧢شܓچ೴ՒچΕሼలൎΰ2003αຟؑٚ߉ᗩΕ១֚ࡌ

ՒچઔߒΔ6(1)Κ105-130Ζ 

ພശᆠΕࣥႚ໯Εࣥਟ᎛Ε႓ၼࣔΕඨዺዊΰ2007αխຝچ೴ࣾ՟ཆቺኙ़௛঴

ᔆᐙ᥼ေ۷ૠ྽ཚأ໴ܫΖ۩ਙೃᛩቼঅᥨᆟΖ 
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႑᠆ၼΕ႓ګݳΰ1997α༡፤ࣥ໱Ւشܓچհچནඈ٨۶᧢ᔢΔխဎࣥᖂעࡱΔ

30(4)Κ387-400Ζ 

Caborn, J.M. ΰ1957α Shelterbelts and Microclimate. Forestry Commission bulletin No. 

29 Edinburgh:HER MAJESTRY’S STATIONERY OFFICE 

Oke T.R. ΰ1987α Boundary Layer Climates. Routledge 

Pontius, Robert G., Emily Shusas, Menzie McEachern (2004) Detecting important 

categorical land changes while accounting for persistence, Agriculture, Ecosystems 

and Environment, 101Κ251-268. 

Wang, Hao, Eugene S. Takle, and Jinmei Shen  2001  Shelterbelts and  windbreaks: 

mathematical modeling and computer simulation of turbulent flows. Ann.Rev. Fluid 

Mech. 33:549-86 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2010/10/7 90



                                                 ಃϖۛᕉნߥៈ݅࿶ᔼᆅ౛ࣴ૸཮ፕЎ໣ 

 ଅࣥ։णኪ᧢ᔢհᇞ࣫߻ࡾᥞতᖾ௧ࡵ

 
ቅ҉҅ǵ݅Шےǵࣹߋᄪǵഋ଄፵ 

 
؀᨜௧߻ࡾଅֵࣥאڍ࢓א຾႓ᖫጟ৬ທګ໢ొࣥΔڇຝ։چ೴ֵ຾႓

ࣥࣥઌ۔֏ۖᐙ᥼߻ଅࣥऱפ౨Ζڼڂ੡ᛵᇞֵ຾႓߻ଅࣥࣥઌ֗ࠡࣥ։᥆ࢤ᧢

ᔢመ࿓Δࠀ൶ಘᐙ᥼ైڂΔࠎ༽א௧ࡾঅةࣥڜᥛ࿇୶࿜ฃ೶ەΖءઔࡵאߒᥞ

ᗼতᖾچ೴հতᖾ੄௧߻ࡾଅࣥ੡ኙွΔشܓլٵழཚհ౰ᅃᐙቝᇷறΔᆖᑇ֏

ፖீإ৵ܒᤩᇠ௧૿ࣥࡾᗨᒤ໮֗ࠡࣥ։᥆ࢤΔ᠏אฝᖲ෷ఢೄ։࣫ٺཚၴࣥ։

᥆ࢤᣊীհ᠏ང᧢֏Δطࠀ෼ֵژ຾႓հࣥ։࿨ዌፖ़ၴ։ؒ൶ಘֵ຾႓ࣥݙᖞ

ଅࣥ࣍߻ᇠق᧩࿨࣠ߒΖઔࢤፖ೜ൈࢤ 1983 ۟ڣ 2008 փೡ۟Ւ໲ၴբ੡Ꭼ࣍ڣ

ழٵΔࠫૻ࠹ᄅٍޓଅࣥփֵ຾႓֚ྥ߻Δז࠷ខᆺᖫࣥী֗౻ᥒហהᦟΕࠡٽ

ᒵؓ۩հ൅ण։ؒΔֵ຾႓ࡾፖ௧ܧଅࣥ؆໮߻࣍ژᏈଅ࿛ᐙ᥼ીֵ຾႓ႛྲྀ࠹

ࣥ։യ৫࿕งΔֵࣥڍբ࠹ଅ୭Δ֠ࠡխՕஉ్ֵࣥΔ᧩ֵق຾႓ࣥ։࿨ዌᣤૹ

ధါΔॻᏁ༚ߛ৬ທאፂᥨ௧ࡾঅפڜ౨Ζ 

 

μᣂ᝶ဲν௧߻ࡾଅࣥΕֵ຾႓Εࣥ։೜ൈΕ౰ᅃܒᤩΕࣥઌ᧢ᔢ 

 

 

 

 

 

1. ࣥ೭ݝতࣥދ೴ጥ෻๠჋ᆄՕഏ୮ཤࣥሏᑗ೴ݾՓ 

2. ഏ؀م᨜Օᖂཤࣥᛩቼዄᇷᄭᖂܗߓ෻ඒ඄ 

3. ልࡡᄎࣥᄐᇢ᧭ࢬઔߒ୉ 

4. ഏࡵمᥞՕᖂཤࣥዄ۞ྥᇷᄭᖂߓඒ඄Ζຏಛृ܂:stlin@niu.edu.tw 
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؀᨜ء୾چႨ௿९Δፖઌᔣ୾ᚡۯ๠֜ؓ੉۫ೡΔ੡ࠢীऱ௧୾ী௛ଢΔ௧

ൎঢڶޓמ᦭ΔਞࠐᏈଅڶ૞ᓢΔլႛ୙ટࡺۯ෻چ࣍طΖߺᒵ᜔९ሒ1,139ֆࡾ

ऱࡱᆏଅΰާটൎ࿛Δ2007αΖ࣠ڕᛍ௧چ೴ڶ޲অࣥڜऱৠᎽΔݝຝچ೴პ௛

ଢᣄאᛧ൓ޏ࿳Δ׊መ৫ખٕലࠌ൓ൎଅΕᖺᨖ९ᦀऴԵΔۖ౒ࣥ׎൅ᔟᓌΔၺ

٠ऴ൷ᅃ୴Δ׊ࠀທسګኪᛩቼऱధᡏΰຫತᔕΕ႓ၼࣔΔ2006αΖڼڂ௧߻ࡾ

ଅࣥኙ௧چࡾ഑հଆઓࡳڜΕ܂ढسข֗س੒ᛩቼऱঅᥨᄕ੡ૹ૞Ζ 

௧سࣥࡾኪᛩቼᄕ੡ᓤᠧΔլႛൄچߛس᥆ຆᒃΔ׊ᨖᣆΕଆઓΕ೏ᄵΕ೓

ᛟΕ෕ֽ࿛ڍႈٲ୭ڂ՗੡௧ࣥࡾᛜທՂ່ՕհംᠲΰຫತᔕΔ1987αΖؾছ௧ࡾ

অࣥڜհᖫጟֵא຾႓ᣊΰCasuarina spp.α੡׌Δֵ຾႓ᣊ଺ข࣍ᖾ੊Δڇত੉

ଅΕરݼऱߜᚌڶࠠ׊ൎ೜ΔࢤຒΕᖫݶ९سࠡ࣍ط։ؒᄕᐖΔֱچᑷ൅הࠡ֗

ᨖΕરޒ௽ࢤΔڣ1897ڇאࢬ๯֧Ե؀᨜ᇢཬΰز೛౰Ε઺ՕፂΔ1987αΔຒګܛ

੡ءઊ௧߻ࡾଅࣥհ׌૞ᖫጟΖྥֵۖ຾႓ࣥొڇᆖᛜՂᄎڶ࿨ዌլ೜٤Ε୲࣐

ಐ࣐֗۔ᘁ൛ఐ៽୭࿛ംᠲΔ࠹׊௧ࡾᛩቼΕ௛ଢᐙ᥼֗Գ੡شܓ࿛եឫΔ࢓࢓

ທچࣥګขس๺ڍՕ՛լԫऱ֞ᎼΔၞۖڂଅ߀ທګଅଙࢨიމ࿛෼ွΖ 

؀᨜ࣟຝ௧ۯڂࡾ๠Ꮘଅॿ᦭հሁஉΔ࣐ۖ࠹ᏈଅऱեឫΔᇠچհ߻ଅࣥೈ

ֵ຾႓Գՠࣥԫ౳ཬढ݁ᣄאᔞᚨΔ૞۶ڕঅ਍९ՆړߜणኪࡳڜאଆઓΕ྇ᒷ

ଅ୭ઓቺΔঅᥨౙࠩ࠹࣍܍چଆઓհൽୖۖી౶ᐒΔַࠫࠀઓ׋ฝ೯Δאঅᥨ௧

 ٤Δਢ੡ԫૹ૞ᓰᠲΖڜຏհٌ֗اࡺ೴چᔣ२ࡾ

ᥞᗼቼփᒳᇆรࡵאߒઔء 2727ᇆতᖾچ೴তᖾ੄௧ࡾঅֵࣥڜ຾႓ࣥ։੡

૞ᓳ਷ኙွΔຘመ׌ 1983 ۟ڣ 2008 ழཚऱ౰ྒྷᐙቝᇷறΔၞ۩ᢄ፹ᖵٵլၴڣ

ᣊীհشܓچଡழཚᇠࣥઌփՒٺଅࣥࣥઌ᧢ᔢΔ։࣫߻ࡾᤩ௧ܒ౰ྒྷᅃׂΔڻ

᧢೯Δࠀᓳ਷։࣫೴഑փ෼ֵژ຾႓ࣥ։ፖֵࣥࢤኪΔေ۷ࣥઌݙᖞࢤፖֵ຾႓

೜ൈࢤΔࠀ൶ಘᐙ᥼܂ైڂ੡৵ᥛ߻ଅࣥፂᥨፖޓᄅൻਜհ೶ەΖ 

 

 

 

ΰ҇αઔߒ೴഑ᄗउ 

ᇢ᧭ࡵ࣍ۯچᥞᗼᤕᖾ᠜່তֱΔ᥆࣍ࣨࡿᐋࡾࡿΔᒤ໮ൕতᖾᄻࣾՑאতΕ
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ᖾݠ՞קאΔࣟᜯ֜ؓ੉Δ۫ᢰጹᔣཛၺ௧ࡾष೴৵൷ထᤕक़ֆሁΖ௅ᖕࡵᥞᗼ

তᖾၢࣳჃޘऱࣳჃॸၦྒྷీᇷற᧩قΔ۞1979۟2007հ૾݁ؓڣॸၦ੡ 2,670 

mmΔִؓ݁૾ॸၦ12۟4ִאऱ૾ॸၦለ܅Δપ100ڇ mmאՀΰቹ1αΔ9۟10ִऱ

૾ॸၦለ೏ຟ400ڇ mmאՂΔ೏ၦऱ૾ॸᚨਢࡱקࣟࠩ࠹ଅࢬ൅ࠐऱॸၦऱᐙ

᥼Δ֗אᏈଅၞ֧ࢬऱՕၦ૾ॸΰᆖᛎຝֽܓᆟ, 2007αΖᄵ৫ঞאᤕᖾ௛ွీऱ

ᇷற।෼Δچڼڇ೴ऱ݁ؓڣᄵ৫પ੡ 22.4ʚΔ୙ࡱऱ7ִᄵ৫່೏ΰ28.5ʚαΔ

 ᆟΔ2007αΖܓΰ16.3ʚαΰᆖᛎຝֽ܅ऱ1ִᄵ৫່ࡱמ

 
ቹ1. 1979۟2007ࣳڣჃॸၦྒྷీհִؓ݁૾ॸၦ 

 

௅ᖕխ؇௛ွݝอૠΔ1958۟200641ڶ٥ၴڣଡᏈଅࡵطᥞΕक़ᓊၴ࿆ԵΔ

Ꮘଅ஠൅᠆༄ֽ௛Δਚॿ᦭ழ࢓࢓൅ࠐᎌॸΔۖຍጟᎌॸԾ࣍ࠫ࠹ᏈଅሁஉΕچ

ॸၦข૾چٺࠌᐙ᥼ΔۖైڂٵΕൎ৫Εֽ௛ܶၦΕฝ೯ຒ৫Εႆॸ։ؒ࿛լݮ

 ৰՕ஁ܑΖΰhttp://www.cwb.gov.tw/V6/index.htmαΖس

ڣ1937ڇଅ୭Εᑪ୭հᐙ᥼Δ߻੡ڼڂႼ։ؒΔضᆵΕޘڶՕতᖾॵ२࣍ط

11ִ20ΰֲएழཚαଈڻᒳԵ߻ଅঅࣥڜ৬ທΔ࣍ڠק؀෉ֽಷԶ᪾ߺՕতᖾΔ

૿ᗨ50.98 haΖ࣍20023ִ۟12ִڣঅࣥڜᛀૡᓳ਷৵Δ࣍20052ִ18ֲڣֆܫ੡ࡵ

ᥞᗼᤕᖾ᠜তᄻ੄૿ᗨ11.15 ha֗ཛၺ੄૿ᗨ7.92 haΔ᜔૿ᗨ੡19.07 haΖءઔߒᒤ

໮ܛ੡তᖾ੄հ߻ଅࣥΖࣥઌิګਢֵ຾႓ΕࠡהខᆺᖫΕ౻چسΔࠡխֵא຾

႓ࣥী87.9%׭Δ૿ᗨֺ່ࠏ೏Δࠡڻ੡ࠡהខᆺᖫࣥ11.61%׭Ζ 
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ΰ҈αઔֱߒऄ 

1ΕᖵڣՒشܓچ౰ᅃቹ፦ႃ 

ࣥ೭ݝልࣥ౰़ྒྷၦࢬ፹܂հ1983Ε1992Ε1993Ε1999Ε2000Ε2002Ε

2005Ε2006֗2008ڣ࿛9ଡڣཚհ౰़ᅃׂ੡ഗቹΔࠀ࿨ٽልࣥ౰ྒྷנࢬठ

೴փհࣥ։ᣊߒઔءࡳቤܗ᎖ቹᇷறΔء୴ᐙቝቹ֗1/10,000ઌׂഗإ1/5,000

ীאף։ᣊΔאᒔءࡳઔߒհᓳ਷ኙွΖ 

2Ε౰ᅃቹᐙቝᑇ֏֗ீإ 

ଈڣ2005א٣ཚ౰ᅃቹբګݙᛀૡᑇ֏հإ୴ᐙቝቹ੡ഗᄷΔ៶אԳՠ

֫ᢄᑑࡳ൳ࠫរΔ᎖אሽᆰาຝᐙቝܒᤩஆᑑΔၞ۩าຝპீΔ࣍ቹ૿ᢄ፹

堚ᢄ֫ᒚΔၞ۩9ཚᐙቝ൳ࠫរܒᤩΖ׼؆ലٺཚ౰ᅃቹ୶࣍قሽᆰᘛኟՂΔ

ΕອᐙΕิ៣Εۥऄၞ۩ቹᐋऱᠱီؾArcGISຌ᧯ၞ۩೴Ⴧᑇ֏Ιຘመشࠌ

 Ζ܂ᘛኟᑇ֏ՠګݙאᆜՂऱ೴։Δۯण֗ݮ

3Εᖵࣥڣ։ᣊী։ᣊ֗ᑇ֏ 

ΰ1αᅃׂܒᤩ 

૞ᖫጟ׌ᤩܒڤԳԺֱאᅃׂΰphoto indexαقᢴፖਐ᧯م๱ੴط៶

ፖࣥীΔ೶ەᒤࠏലՒݮൣشܓچ೴։੡ֵ຾႓യࣥΕֵ຾႓งࣥΕֵ຾

႓ᄅཬΕខᆺᖫയࣥΕខᆺᖫงࣥΕ౻چسΕ፸᥻چΕ৬چΕሐሁΕޥᦡ

 ࿛11ጟࣥ։ᣊীΖچል֗چ

ΰ2αᅃׂ༴ᢄ 

এ௅ᖕᅃׂܒᤩ࿨࣠Δᆖ߻ۯࡳଅࣥᒤ໮৵༴ᢄ೴ቤٺᣊীࣥઌΔᢄ

፹ᣊীቹΕࣥઌቹΔشܓࠀArcGISຌ᧯๠෻౰ᅃᑇۯᐙቝΔٺګݙᣊী֗

ࣥઌ։܉ᒤ໮ᢄ፹֗૿ᗨૠጩ܂ᄐΖ 

4Εࣥၴ़چ։࣫ 

ല9ଡழཚհࣥ։ᣊীቹ࣍ArcGISຌ᧯խၞ۩ቹᐋ୚ᦤ։࣫Δאᛵᇞٺᣊ

ী࣍9ଡழཚၴհ։ؒ֗᧢ᔢൣݮΖ 

5Εࣥ։᧢ᔢٌՐ։࣫ 

ழٵནᣊী࣍լچٺଅࣥ߻Δ2006α։࣫ܩࣔ᎓ᔢٌՐ։ֱ࣫ऄΰ᧢א

ཚऱ᧢֏ൣݮΖຘመ1983אΕ1992Ε1993Ε1999Ε2000Ε2002Ε2005Ε2006

چழཚࠟנ෼ܧழཚյઌֺለհٌՐ।Δٵ࿛9ଡழཚΔࠟࠟઌኙլڣ2008֗
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ན᧢֏Ζ 

೗๻੡k×kऱఢೄΔnଡᑌࢨءቝցᑇΔڶkጟᣊܑΔ᜕ٻj੡᧢ᔢ։࣫խছཚऱ

ᇷறΔi੡৵ཚऱᇷறΙ੡᧢ᔢছΔkጟ։ᣊᣊܑᑌࢨءቝցᑇΙ੡᧢ᔢ৵Δkጟ։ ᣊ

ᣊܑऱᑌࢨءቝցᑇΖ 

 

.............................................. (1) 

                                              n

n
k

i
ii∑== 1լ᧢෷

∑խऱڤ  ੡ࠟழཚၴچནᣊীޏآ᧢ऱ೴഑૿ᗨ n ੡᜔૿ᗨ 
=

k

i
iin

1

᧢ᔢ෷Ј1-լ᧢෷  ..................................................(2)    

+i
ii

n

n
Ј ᤉࢭ෷j    .......................................................(3) 

ᤉࢭ෷੡รiীچནᣊীڇ৵ཚհ૿ᗨਢطছཚᤉࠐۖࢭऱֺࠏΔڕֆڤΰ3α

 ৵ཚհ᜔૿ᗨΖڇᇠীאழཚլ᧢֏ऱ೴഑૿ᗨೈࠟڇནᣊীچรiীא

j

jj

n

n

+
 Јঅఎ෷ j    ....................................................(4) 

অఎ෷੡รjীچནᣊীፂ਍լ᧢অఎ۟৵ཚհ૿ᗨΔ۾ছཚᇠীچནᣊীհ

ছཚհڇᇠীאհ೴഑૿ᗨೈ֏᧢آழཚၴࠟڇནᣊীچรjীאΰ4αڤڕΔࠏֺ

᜔૿ᗨΖ 

෷נ᠏ Ј অఎ෷ ............................................(5) j −1 j

ནᣊী૿ᗨհچছཚᇠী۾ऱ૿ᗨ֏᧢ڶழཚၴࠟڇནᣊীچ෷੡รjীנ᠏

 ᇠীհঅఎ෷ۖ൓Ζװ1྇אΰ5αڤڕΔࠏֺ

᠏Ե෷ iЈ ᤉࢭ෷ i   .........................................(6) −1

᠏Ե෷੡รiীچནᣊীࠟڇழཚၴڶ᧢֏ऱ೴഑૿ᗨ۾৵ཚᇠীچནᣊী૿

ᗨհֺࠏΔڤڕΰ6αװ1྇אᇠীᤉࢭ෷ۖ൓Ζ 

6Εֵ຾႓ֵࣥس९ᓳ਷ 

ଅࣥհֵ຾႓ֵࣥΔ٤೴ᒳᇆᓳ਷ᖫ೏߻ࡾ೴௧چᓳ਷তᖾڣᇢ᧭࣍2008ء

1.3 mאՂ׊౥உ1.0 cmאՂհֵࣥհ౥உΰDBHαΕᖫ೏ΰHα֗ࣤՀ೏Δٵழಖ

ᙕࢤֵمणΖࢤֵمणࡳᆠڕՀΚ 
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ΰ1αֵൄإΚࣔ᧩׌ڶიנྤ׊෼ഗຝ։ՐࢨഗຝᆢسणउΔᖫগݙᖞΖ 

ΰ2αଅֵމΚڂଅԺ׌ࠡࠌიឰृމΔᖫগլݙᖞႛྲྀࣤژᆺΖ 

ΰ3αਯֵمΚֵࣥբᆖਯྥࠉ܀ڽᓻृمΖ 

ۯࡳᏚΰֆ్֡αΕTrimble Geo XTᓡਣۯࡳGarmin GPSmap 60CSxᓡਣشࠌ

Ꮪΰֆ՚్α࿛Ꮪᕴྒྷၦֵࣥس९ۯᆜΔᑑࡳ೴഑փֵࣥٺհۯᆜΔܒࠎᤩֵࣥ

़ၴ։ؒΖ 

7Εֵࣥऴஉ్։࣫ 

ലྒྷࢬհֵࣥ౥உ2א cm੡ԫၸ్Δၞ۩ऴஉ్։࣫אᛵᇞࣥ։࿨ዌΖ 

 

 

ΰ҇αতᖾ߻ଅࣥࣥ։ᣊীհ᧢ᔢ 

຾႓യࣥ֗ខᆺᖫയࣥ੡ֵאΔق᧩ᤩऱ࿨࣠ܒ౰ᅃቹڣଅࣥ1983߻তᖾࠉ

ha(55%)Δខᆺᖫയ 7.97۾ଅࣥ૿ᗨ੡14.63haΔֵ຾႓യࣥ૿ᗨ߻ࡾ૞ࣥীΔ௧׌

ࣥ૿ᗨ2.68۾ ha(18%)Δ߻࣍ۯଅࣥփೡऎՒ໲๠Δޥᦡ3.08ڶٍچha(21%)Δ࣍ۯ

຾႓യࣥ۞փೡດዬֵ྇֟ڣ1993ڇڣೡতᖾᄻՑΰ।1Εቹ2aαΖᆖ10קଅࣥ߻

۟5.88ha(40%)ΔខᆺᖫയࣥথطՒ໲๠ዬ࢓؆ឩᏺ۟6.62haΔࠏֺڶ۾੡45%Δբ

ለֵ຾႓ࣥ੡ڍΔޥᦡچঞ྇֟Δᚨਢڣ1992ڇছ࣍ᄻՑ๠்ڶཬֵ຾႓Δၲ๻

ሐሁΕ৬چፖልࠄڶٍچპᏺף(ቹ2c)Ζ1993۟2002ֵၴڣ຾႓യࣥঞ྇۟

5.72ha(39%)Δខᆺᖫയࣥ૿ᗨ᧢೯՛Δۖਢֵ຾႓งࣥ֗ខᆺᖫงࣥڶᏺףΖཚ

ၴֵ຾႓യࣥ྇֟Δ׌૞נ෼࣍1999ڣছΔ2002ֵڣ຾႓യࣥฃᏺᚨਢֵط຾႓

งࣥس९ࢬી(।1Ε।2Εቹ2c-f)Ζ 

2002ፖ2005ڣऱֵ຾႓ࣥ։᧢೯ለՕΔ଺ֵء຾႓യࣥપ૿᜔۾ᗨհ39%Δۖ

งࣥणኪհ೴Ⴧΰቹ2-gΕiαΔګ຾႓യࣥհࣥীΰ।2αΔႛֵڶ޲৵ঞאڣ2005۟

ຍ੄ழၴ᧢೯՛Ζۖ࣍2005ፖ2008ڇខᆺᖫയࣥ܀෼ధᅷ֏։ؒհൣउΔܧ᧩ࣔ

طខᆺᖫയࣥڣ 6.70ha(46%)྇֟۟ 5.54ha(38%)Ιខᆺᖫงࣥঞዬᏺ۟ף

2.43ha(17%)Ι౻ٍچسᏺ1.86۟ףha(13%)ΰ।3αΖࣥٺ։᥆૿ࢤᗨհ᧢ᔢኙᚨٺ

ழཚࢬ࿇سհᏈଅࠐ઎Δতᖾ߻ଅࣥ׌૞ࣥ։ᣊীհֵ຾႓യࣥΔ࠹ڇᏈଅॿ᦭

৵Δࠡࣥ։૿ᗨ֟྇ڶհ෼ွΖ 

2010/10/7 96



                                                 ಃϖۛᕉნߥៈ݅࿶ᔼᆅ౛ࣴ૸཮ፕЎ໣ 
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(e)2000ࣥڣ։ᣊীቹ (f)2002ࣥڣ։ᣊীቹ(d)1999ࣥڣ։ᣊীቹ 
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ቹ 2.1983۟ ଅࣥ߻তᖾڣ2008 9ଡழཚհࣥ։ᣊী 
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।1.তᖾ௧߻ࡾଅࣥ1983۟2000ࣥڣ։ᣊী᧢ᔢ 

  ڣ2000 ڣ1999 ڣ1993 ڣ1992 ڣ1983

 

 
૿ᗨ 

ΰhaα 

 ࠏֺ

ΰ%α 

૿ᗨ 

ΰhaα 

ࠏֺ

ΰ%α

૿ᗨ 

ΰhaα

 ࠏֺ

ΰ%α

૿ ᗨ

ΰhaα

ֺ ࠏ

ΰ%α 

૿ᗨ 

ΰhaα 

 ࠏֺ

ΰ%α

 7.97 55 6.37 44 5.88 40 4.45 31 4.35 30 

 0.53 4 0.04 0 0.16 1 0.91 6 0.27 2 

 0 0 0 0 0 0 0 0 0 0 

 2.68 18 6.60 45 6.62 45 7.64 52 7.83 54 

 0 0 0 0 0 0 0 0 0 0 

 0 0 0.07 1 0.15 1 0 0 0.10 1 

 0.15 1 0.03 0 0 0 0.03 0 0.07 0 

 0.02 0 0.32 2 0.32 2 0.32 2 0.32 2 

 0.18 1 0.18 1 0.50 4 0.64 5 0.74 5 

 3.08 21 0.84 6 0.81 6 0.44 3 0.35 2 

 0.04 0 0.19 1 0.19 1 0.19 1 0.60 4 

 14.63  14.63  14.63  14.63  14.63  

 

 

 

 

।2.তᖾ௧߻ࡾଅࣥ2002۟2008ࣥڣ։ᣊী᧢ᔢ। 

ழ ڣ2008 ڣ2006 ڣ2005 ڣ2002

ၴ 

 

 

૿ᗨ

ΰha 

 ࠏֺ

ΰ%α 

૿ᗨ

ΰhaα

ࠏֺ

ΰ%α

૿ᗨ

ΰhaα

ࠏֺ

ΰ%α

૿ᗨ

ΰhaα

 ࠏֺ

ΰ%α 

 5.72 39 0 0 0 0 0 0 

 0
Ϡ

 0 5.71 39 3.15 21 2.78 18 

 0 0 0 0 0 0 0.11 1 

 6.50 45 6.70 46 6.79 46 5.54 38 

 0.41 3 0 0 1.59 11 2.43 17 

 0.33 2 0.03 0 0.82 6 1.86 13 

 0.04 0 0.10 1 0.11 1 0.25 2 

 0.41 3 0.42 3 0.42 3 0.42 3 

 1.19 8 0.22 1 0.24 2 0.24 1 

 0 0 1.44 10 1.51 10 0.99 7 

 0.03 0 0 0 0 0 0 0 

 14.63  14.63 14.63 14.63  

ɀʳ Κ।٨խᑇଖࠀॺ੡ྤΔڂ܀ૠጩ࿨࣠এ੡՛ᑇ2אۯՀΔᄗ0א੡อૠᑇଖΖ 
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ቹ 3. 1983۟ ڣ2008 9ଡழཚতᖾ߻ଅࣥհࣥٺ։᥆૿ࢤᗨհ᧢ᔢ 

ረ॥Ӝᆀ

 

ΰ҈αࣥ։ᣊী᧢ᔢհٌՐ։࣫ 

੡᧩ထΔ່נհ᧢ᔢ෷੡78%ΰ।4αΔֵ຾႓യࣥհ᠏ၴڣ25ڣ2008~1983ط

ֵ຾႓งࣥൕመװऱ0.53 haᏺ2.78۟ף haΔខᆺᖫയࣥطመ2.68װ haᏺ5.54۟ף 

haΔខᆺᖫงࣥᏺףԱ2.43 haΙ৬چΕሐሁፖ፸᥻چઃᏺףΔԾא৬چᏺڍ່ף੡

0.4haΔࠡխᄅᏺףऱشܓী੡ֵ຾႓ᄅཬ0.11 ha֗౻1.86چس haऱנ෼ΰ।3αΖ 

 

। ፖڣ1983 .3  Κhaαۯ։ᣊী᧢ᔢհٌՐኙᅃ।              ΰ໢ࣥڣ2008

 ڣ2008

ࣥ  ง ڣ1983

 

ᄅ  ཬ യ  ࣥง  ࣥ
  

 1.12  3.08 1.94 1.19 0.08 0.25 0.07 0.25 7.97 7.97 

 0.14  0.01 0.34 0.01  0.03 0.53 0.39 

 0.01  2.28 0.14 0.13 0.11 0.01  2.68 0.39 

  0.13 0.01 0.01   0.15 0.15 

  0.02   0.02 

  0.03 0.01 0.02 0.11  0.18 0.06 

 1.51 0.11 0.48 0.19 0.03 0.04 0.72 3.08 2.36 

  0.01 0.01 0.02  0.04 0.04 

 2.78 0.11 5.54 2.43 1.86 0.25 0.42 0.24 0.99 14.63 11.36 

 2.64 0.11 3.26 2.43 1.86 0.25 0.40 0.13 0.28 11.36 
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। 4. 1983ፖ  ։ᣊী᧢ᔢ։࣫ࣥڣ2008

% %  

 
ʳ  

22  
ʳ  ʳ  

78  
ʳ  

1983/2008 ದ૿ࡨᗨ(ha) অఎ෷% ᠏נ෷%᠏૿נᗨ(ha)ึཚ૿ᗨ(ha)ᤉࢭ෷% ᠏Ե෷% ᠏Ե૿ᗨ(ha)

 7.97 0 100 7.97   

 0.53 27 73 0.39 2.78 5 95 2.64 

   0.11 0 100 0.11 

 2.68 85 15 0.39 5.54 41 59 3.26 

   2.43 0 100 2.43 

   1.86 0 100 1.86 

 0.15 0 100 0.15 0.25 0 100 0.25 

 0.02 86 14 0.42 4 96 0.40 

 0.18 64 36 0.06 0.24 46 54 0.13 

 3.08 23 77 2.36 0.99 72 28 0.28 

 0.04 0 100 0.04   

 

։࣫ڣ2008۟ڣ1983طհࣥ։᧢֏Δ଺ֵא٣຾႓੡׌૞ऱࣥ։࿨ዌ᠏᧢੡

ខᆺᖫհࣥীΔٌՐ։࣫൓1983~2008ڣհ᧢ᔢ੡78%ΰ।4αΖ௧ࣥၴڣ25࣍ࣥࡾ

ઌནᨠขسൎ௺ऱᏣ᧢Δࠡխ᧢֏ೈԱԳ੡੒೯ڕ৬ທሐሁΕልچΕ৬ᗰढऱࠄ

პᐙ᥼؆Δ׌૞ܛ੡۞ྥైڂऱᐙ᥼யᚨΔڕᏈଅ֗ࣟࡱקଅΖᏈଅॿ᦭ऱழཚ

ᗨధᅷ֏։ؒհֵ૿ژଅࣥႛ߻ࡾছ௧ؾ೯ΰቹ3αΖ᧢᧩ࣔڶᄎګ೴հࣥ։ิء

຾႓งࣥΔ५ઙዊ࿛Գΰ2007α༼נ௧ࣥࡾհֵ຾႓ࣥփൄ֞ڶᎼګݮ৵Δঞດ

ઔء९ऱຒ෷Ζංྒྷسཬढ۞۩਀༚נ੡Ꮘଅᐙ᥼யᚨբ೏ڂᙟհឩՕΔࠡ଺ڣ

եឫΰᏈଅαྥ۞࠹౨ױയࣥ᠏੡งࣥ֗ខᆺᖫࣥΔط೴հֵ຾႓ࣥ։հ᧢ᔢچߒ

Ջڽ֏۔౨ֵ຾႓ֵࣥຬᥛױΔڂ຾႓യࣥ᠏᧢੡งࣥऱ଺ֵ׼୭ᐙ᥼੷ՕΖٲ

Δ௅ᖕࣥਟ᎛࿛ΰ1996αΕ๺໑۩ΰ2006aαΕڣբᆖመԱ25ڣ2008۟ڣᣂΔ1983ڶ

ᔥ஼᧵Εާটൎΰ2006α࿛ᖂृऱઔߒΔֵ຾႓ڇ௧سࡾ९ऱኂࡎՕપ੡20-30ڣΔ

ֵۖ຾႓ૉ૞ࣥګՈᏁ૞ࠄழၴΔֵڼڂ຾႓യࣥऱ௣؈Δፖڼᚨڶઌᅝ࿓৫ऱ

ᣂএΖ 

 

ΰ҉αতᖾ੄௧߻ࡾଅֵࣥ຾႓ࣥ։ࢤኪଖ 

ଅࣥΔ࣍߻ࡾ೴তᄻ੄௧چᥞᗼতᖾࡵ ڣ2008 4۟ 5ִၴᓳ਷٤೴ֵ຾႓ࣥ

ֵ٥ 467௓Ζא១໢อૠଖᎅࣔஉ్։ؒ࿨ዌΔ٤೴ֵ຾႓ֵࣥؓ݁౥உ੡

19.1cmΕխۯᑇ੡ 16.7cmΖؓ݁౥உՕ࣍խۯᑇΔஉ్։ؒೣ৫੡ 0.90Δֵࣥஉ

Ζஉ్։ڍ՛உ్੡אհֵ຾႓௓ᑇژଅࣥ෼߻ࡾ௧ڼܛ෼ೣؐ։ؒΔܧ᧩్ࣔ
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ؒ୽৫੡ 0.55Δঞܧ෼உ్࿨ዌ։ؒለ։ཋΔឈսఎژՕஉ్ֵֵ຾႓Δ܀௓ᑇ

ለ֟Ζ༉୽৫ፖೣ৫൓व٤೴ֵ຾႓ֵࣥஉ్։ؒለ੡։ཋڍ׊ᑇֵࣥհஉ్ለ

ؓ݁ଖ੡՛Ζ 

 

। 5. ֵ຾႓ֵࣥஉ్࿨ዌඖ૪อૠ। 

 ٤೴ ֵൄإ ଅֵމ ਯֵم 

௓ᑇ 467 269 161 37 

ؓ݁౥உ(cm) 19.1±11.0 14.4±8.0 25.5±11.6 24.5±10.8 

խۯᑇ(cm) 16.7 13.7 22.8 23.0 

୽৫ 0.55 2.75 -0.53 -0.76 

ೣኪ 0.90 1.04 0.53 0.19 

 

1Εֵൄإ 

ࠡխྤ๯୭سൄإ׊९հֵࣥ269ڶ٥௓Δપ٤ֵ׭຾႓ࣥ։հ57.60%Δא១

໢อૠଖᎅࣔஉ్։ؒ࿨ዌΔֵൄإ຾႓ֵࣥؓ݁౥உ੡14.43cmΕխۯᑇ౥உ੡

13.7cmΔܛ։ؒ௓ᑇ່ڍհ౥உ్ለؓ݁ᑇ೏Δ।࠹آق୭հֵ຾႓ֵࣥஉ్ႃ

խ࣍12-18cmհၴΙطࠀ୽৫ፖೣ৫൓वΔൄإհֵ຾႓ֵࣥஉ్։ؒለ੡ႃխΔ

 ᑇֵࣥհஉ్ለؓ݁ଖ੡՛Ζڍ܀

2Εଅֵމ 

ᔡ࠹ଅ୭މឰࣤიΔ܀սڶጸᆺᖫগհଅֵމ੡161௓પ٤ֵ׭຾႓ࣥ։հ

34.48%Δؓ݁౥உ੡25.5cmΕխۯᑇ੡22.8cmΔଅֵމհؓ݁உ్Օ࣍٤೴ֵࣥ

հؓ݁ଖΔ᧩࠹قଅމհֵࣥڍ੡ለՕஉ్ֵࣥΔࠡஉ్։ؒ୽৫ፖೣ৫ଖΰ।

5αΔ᧩ֵق຾႓ଅֵࣥމஉ్։ؒለ੡։ཋΖ 

3Εਯֵم 

բ٤ݙਯྤڽጸᆺᖫগհਯ37ֵم௓Δપ٤ֵ׭຾႓ֵࣥհ7.92%Δؓ݁౥உ

੡24.5cmΕխۯᑇ౥உ੡23cmΔਯֵمհؓ݁உ్ٍՕ࣍٤೴ֵࣥհؓ݁ଖΔ᧩

உ్௓ֵم੡ለՕஉ్ֵࣥΔஉ్։ؒ୽৫Εೣ৫ଖΰ।5α൓वਯڍֵࣥمਯق

ᑇ։ؒለ։ཋΔۖאՕஉֵ(32-34cm)੡ڍΖ 

তᖾ੄௧߻ࡾଅࣥ෼ژհֵ຾႓ࣥ։ਯֵمፖଅ۾ࢬֵމհֺࠏઌᅝ೏ΰቹ

5αΔᅝ౥உ၌መ6 cmڶࡨၲܛଅ୭ऱൣउנ෼Δ౥உ12~18 cm੡ֵچڼ຾႓ֵࣥ

հ׌૞ิګΖࢤٺطणֵࣥᑇၦֺ࠹ࠡق᧩ࠏ୭ൣउᣤૹΔપٺ۾உ్հ50%ؐ

ګق᧩ຒ྇֟ΔݶۖףՂհ೜ൈֵࣥᑇၦΔᙟ౥உ్հᏺאΔۖ౥உ၌መ18 cm׳
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ֵհֵ຾႓Օஉ్ֵࣥڍբ࠹ଅ୭ۖމჾΖ 

4Ε߻ଅࣥ෼ֵژ຾႓ࣥ։യ৫़֗ၴ։ؒ 

ཬ֗אኪΔݮ܉ᛵᇞཬढගᆢऱཋ࣍ܗڶᆜΔۯ։़ၴՂऱઌኙࣥڇֵࣥط

ढڇழၴ᧢֏խऱឩ୶᝟ႨΰຫཛڅΔ1993αΔ௅ᖕᓐ࡛ܧΕࣥࡲ׈ΰ2008αᓳ

਷᧩قΔᇠ߻ଅࣥ۞Ւ໲۟߻ଅ᨝հၴऱֵءཬढ׌૞אᎬٽᦟ੡׌Δᥒֵ੡ࣥ

੡ֵ຾႓Δᥒֵ੡౻௧ڍઓ᨝հၴࡳଅ᨝۟รԫᒵ߻ڇਢۨ௏ፖዌᖫΔڻΔࠡދ

௏Δढጟऱ։ؒۯᆜࣔڶ᧩஁ฆΔࣥދ։ؒ߻אଅࣥতೡለڍΖ՛क़ᓍᖻᥞ֗Օ

ᆼᢏڇຝٝࣔڶ᧩ለ೏ऱ៿።৫ΔᡙॵֵࣥΔנڍ෼ڶڇ໨ֵऱچ೴խΔᄎ֗ٲ

຾႓૿ᗨ੡2.78ha(।2)Δ٤ֵژ։ᣊীႛࣥڣ९Ζছ૪։࣫հ2008سଅֵࣥࣥऱ߻

௓ᑇ੡467௓Δࠡࣥ։യ৫ႛ੡168௓/haΔ༉࠹آ୭հߢֵۖمسΔঞႛ੡96.8௓

/haΔࣥط։യ৫ፖֵࣥس९ࢤण।෼բॺݙᖞհࣥ։࿨ዌΔ෼ֵژ຾႓ࣥႛ࣍ᇠ

հֵ຾႓ژΔྲྀז࠷ខᆺᖫጟהᦟ֗ࠡٽଅࣥփխೡբ੡Ꭼ߻ଅࣥհ؆໮Δ࣍߻

ঞܧ෼ፖ௧ࡾᒵؓ۩հཋس൅णհ։ؒΖ 

 

   

˃

˅

ˇ

ˉ

ˋ

˄˃

˄˅

˅ ˇ ˉ ˋ ˄˃ ˄˅ ˄ˇ ˄ˉ ˄ˋ ˅˃ ˅˅ ˅ˇ ˅ˉ ˅ˋ ˆ˃ ˆ˅ ˆˇ ˆˉ ˆˋ ˇ˃ ˇ˅ ˇˇ ˇˉ ˇˋ ˈ˃ ˈ˅ ˈˇ ˈˉ ˈˋ

ऴஉ

։ֺۍ

ਯֵم

ଅֵމ

ֵൄإ

 
ቹ4.তᖾچ೴௧߻ࡾଅֵࣥ຾႓ֵࣥۯᆜቹ  ቹ5.তᖾ੄௧߻ࡾଅֵࣥ຾႓உ్

։ؒቹ 

 

ࣥ։യ৫੡ֵࣥس९़ၴհ࿓৫Δࠡงയ࿓৫ط෼ࣥژհ௓ᑇΕՕ՛़֗ၴ

։ؒࡳެࠐΖءطᇢ᧭چ ୭ֵ຾႓࠹آژଅࣥ෼߻ࡾवΔᇠ௧ױᓳ਷࿨࣠ڣ2008

68.9 ௓/haΔࠡس९़ၴऱ࿓৫ႛሿਣ։ཋܧงࣥणΖࠉᔥۂ՞ΰ2008α๶਷ᇠ௧

ΰܶཛၺ੄ፖতᖾ੄αམ࣍ࣥڜঅࡾ 1975 ཬທֵࣥ຾႓հಖᙕΔ்۟ڣ 2008 ڣ

ᓳ਷তᖾ੄߻ଅࣥհֵ຾႓യ৫ঞࣔ᧩࿕֟Δ᧩چڼقհֵ຾႓ࣥ։բࣔ᧩٭

֏Δઃ᧩چڼق೴ֵ຾႓ֵࣥᆖ ৵Δࠡڣ35 ࣥ։࿨ዌֵ֗ࣥࢤኪ֗س९݁բլࠋΖ 
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ᇠ߻ଅࣥ࣍1983ڣខᆺᖫբ۞Ւ໲۟߻ଅ᨝࢓௧ޥࡾᦡֱۼ࢏ٻΔֵ຾႓ࣥ

ژ௧ଅᓢᚰۖփᜍΔႛ࠹ᜍ྇Δ؆ೡঞۖז࠷ខᆺᖫהᦟԵॿ֗ࠡٽփೡհᎬ࠹

ፖ௧ࡾᒵؓ۩հ൅ण։ؒΔ़ࠡၴ։ؒڍֵൄإא੡խஉ్ֵࣥ։ؒ࣍তጤ௧ࡾ

ጤ௧קאঞֵمรԲሐሁ๠Δਯ۟ۼ࢏ত࢓ԫሁࡾጤ௧ק۞ঞֵމᦡԫ൅Δଅޥ

ߜ९լسࢨ੡৵ᥛᇖཬհֵ຾႓ڍรԫයሐሁհၴΔ՛உֵၴچᦡ۟ՠᐇ़ޥࡾ

ֵࣥΔ߻ଅࣥփޓྥ֚ڶߠآᄅֵࣥΔႛ࣍߻ଅࣥ؆མྥ֚ڶՀጟհޓᄅ՛્Δ

ऄྤ܀ᄅᑨԺΔޓ࿨ኔڶጟեឫ֗ឈٺ࠹຾႓ֵࣥق᧩Δ؈ᔡ௧ᑪॿ፱ۖ௣݁܀

౨Δਢפڜଅঅ߻ፂᥨאࣥګߛ۶༚ڕࣥڜঅࡾ௧ڼ९հૻࠫۖಯ֏Δኙګᄅޓ

ᛜທֵ຾႓ፖខᆺᖫጟࠀᄅհૻࠫޓ຾႓ֵࣚ܌ࢨ຾႓ࣥΔֵז࠷ខᆺࣥطױܡ

հ໨ֵण෗ࣥٽ࿛༚ߛ৬ທ࿜ฃΔ੡ᇠ௧ࡾঅࣥڜፂᥨࠥլ୲ᒷհᓰᠲΖ 

࣍ ڣ2008 5ִᓳ਷ழ࿇෼ֵ຾႓ࣥ؆ऱޥᦡՂֵڶ຾႓֚ྥޓᄅऱ՛્Δ٦

ᄅऱΰ๺໑۩Δ2006bαΖޓྥ֚۩۞אױՀΔਢױ٠৫ᛩቼයٙ๺ڇᢞֵࣔ຾႓ڻ

ڼΖ؈ᄅ՛્ઃբ௣ޓ຾႓֚ྥֵࠄ୭৵Δຍ߀फഗΕᏕ೩࿛Ꮘଅ׬ڣᅝڇۖྥ

଺ױڂ౨ਢ࣍طᏈଅࢬขسऱ؎௡Δીࠌଅ௡ൎ৫ऱᏺףΔ௧ᦡ๯௡ᐴᚰऱ૿ᗨ

ឩՕΔດዬॿ፱௧ࡾທګ௧چޥࡾᨖ֏Δٵழࠀ൅ࠐᖲඳࢤऱ႞୭Δࠌ൓ຍࠄᄅ

ଅࣥ߻ژ۶࣍෼ڕழΔڼऱ۔຾႓ࣥ։ಐֵڇΖڣՋΔ੒լመรԲڽऱֵ຾႓س

փআၞֵ຾႓ޓᄅࣥګፂ਍໨ֵࣥणኪ࿇ཀ߻ଅࣥפயਢԫૹ૞ऱᓰᠲΖ 

 

 

ଅࣥࣥ։߻ࡾᤩতᖾ੄௧ܒ୴ᐙቝቹ౰ྒྷᇷறإழཚऱ౰़ᅃׂ֗ٵլشܓ

᥆ࢤ։ؒፖ᧢ᔢΔൕ ۟ڣ1983 ᖵᆖڣ2008 ழڣ25 Δၴ᧩ྥբྤݙᖞֵ຾႓ࣥ։Δ

֠ࠡ ࿛׆ᚊ֗ܓᔡࠩ௧ཞΕ௠ၴڣ2005 3ଡൎ௺Ꮘଅຑᥛॿ᦭Δ᧩قᏈଅ੡׌૞

եឫڂ՗ΖཚၴٍԳ੡ၲ࿇੒೯ڶልچΕ৬֗چሐሁΔ૿᜔۾ᗨ੷პ֟Δ᧢೯ٍ

՛᧩قԳ੡ၲ࿇੒೯հեឫፖధᡏ՛Ζ 

۟ ܧհ़ၴ։ؒՈֵࣥژ຾႓ֵࣥլႛ։ؒᒤ໮૿ᗨᜍ՛Δ़ၴఎֵڣ2008

෼լຑᥛհ൅ण։ؒ࣍߻ଅࣥ؆໮Δ߻ଅࣥփೡբطᎬٽᦟ֗ខᆺᖫጟז࠷Ζط

୭Δࠡ࠹ຒֵ຾႓ףᏈଅൎ௺ॿ᦭Δലࢤᆖൄ࠹Δق᧩຾႓ֵࣥஉ్։ֵؒژྲྀ

խሒ طΖڽ੷۟բਯމଅ࠹Ղֵࣥא40% հֵ຾႓ࣥ։հ᜔૿ᗨڣ1983 7.97ha׊

ᖫগᩀᓈ णኪΔᖵᆖࣥګՂհא50% ଅࣥ৺ᝪ྇߻୭հեឫΔᇠ߀ྥ۞९ཚڣ25
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֟੡૿ᗨ 2.78haژྲྀ׊੡งࣥणኪΖ෼ֵ݁ؓࣥژ౥உႛ੡ 19.1cmΔஉ్։ؒ։

ཋא՛உ్ֵࣥ੡׌Δଅֵ֗މਯֵمঞאՕஉ్ֵࣥ੡ڍΖ༉௧߻ࡾଅࣥհֵ

຾႓ࣥࣥ։യ৫֗ࠡ࿨ዌ։ؒΕس९ࢤण᧩قբܧᣤૹ٭֏ॻᏁ༚ߛ৬ທΖ 

 

 

ઔࢬ᧭ᄅᇢ᧭ΖࣥᄐᇢޓՀ்ཬࣥچଅࣥధᡏᇾ߻ࡾ೛౰Ε઺Օፂΰ1987α௧ز

עࡱܫ໴ߒ 2(1):1-15Ζ 

ާটൎΕᏥંܩΕࣥ໧ࣟΕຫીፂΰ2007α௧߻ࡾଅࣥհய墿ေ۷Ζ؀᨜ࣥᄐ

33(2):30-36Ζ 

ࣥਟ᎛Ε᝔᧩ࡲΕຫࣔᆠΰ1996α ֵ຾႓߻ଅֽࣥ؞ᐋ༚ߛհઔߒΖխဎֽՒঅ

਍ᖂ໴ 27(2)Κ107-117Ζ 

५ઙዊΕ᎓ࣔܩΕࣥཛཱུΕຫತᔕΰ2007αࣥ։֞Ꮌ։ؒቹհᢄ፹֗ࠡᚨش൶ಘΚ

Ζ؀᨜ࣥᄐઝᖂࠏ੡ࣥࡾक़ᓊᐚᗊ௧א 22(2):159-172Ζ 

๺໑۩ΰ2006aα௧ֵࡾ຾႓ࣥ։࣐ಐ۔଺ڂհ൶ಘΖ؀᨜ࣥᄐ 32ΰ2αΚ40-44Ζ 

๺໑۩ΰ2006bαֵ຾႓ګᑵࣥ։֚ྥՀጟޓᄅऱઔߒΰIIαΖ۩ਙೃልᄐࡡ୉ᄎࣥ

೭ݝ԰Լնڣ৫ઝݾૠ྽ઔߒ໴ܫΖ 

ຫತᔕΰ1987α؀᨜௧ࣥࡾհسኪᛩቼፖທࣥݾ๬Ζ෼ࣥߛז 3(1):49-63Ζ 

ຫತᔕΰ2008α௧߻ࡾଅࣥऱᛜທፖᖲ౨ΖᘋՕልᄐ 66:6-13Ζ 

ຫತᔕΕ႓ၼࣔΰ2006αक़ᓊ௧߻ࡾଅঅפࣥڜ౨֗ᛜທኙ࿜Ζ؀᨜ࣥᄐ

32(1):17-22Ζ 

ຫཛڅΰ1993αچ෻ᇷಛߓอڇཤࣥᆖᛜጥ෻ՂऱᚨشΫא۞ྥঅᥨ೴੡ࠏΖഏ

໑Փᓵ֮ΖรࢬߒխᘋՕᖂཤࣥᖂઔم 234଄Ζ 

ᆖᛎຝֽܓᆟΰ2007αխဎاഏ԰Լքڣፕ᨜ֽ֮ڣ໴รԫຝ։-ॸၦΖᆖᛎຝֽ

ᆟΖรܓ 86଄Ζ 

؀᨜ՕᖂཤࣥمΖഏߒᔢፖࣥ։࿇୶հઔ᧢شܓچՒࣥࡾΰ2006αक़ᓊ௧ܩࣔ᎓

ᛩቼዄᇷᄭᖂઔࢬߒጚՓᓵ֮Ζ 

ᓐ࡛ܧΕࣥࡲ׈ΰ2008αࡵᥞᗼᤕᖾچ೴௧߻ࡾଅࣥ᧢ᔢፖ༚ߛհઔߒΖ۩ਙೃ

ልᄐࡡ୉ᄎࣥ೭ࣥࣟᢅݝ೴ጥ෻๠Ζร 1-63଄Ζ 

ᔥۂ՞ΰ2008αᛩቼᢝᤚፖष೴ࣥᄐհઔߒΚࡵאᥞᗼ௧ࡾष೴߻ଅࣥ੡ࠏΖഏ
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 ጚՓᓵ֮ΖߓᥞՕᖂ۞ྥᇷᄭᖂࡵم

ᔥ஼᧵Εާটൎΰ2006α؀᨜௧ࣥࡾᆖᛜ૿ᜯհܺቼፖኙ࿜൶ಘΖ؀᨜ࣥᄐ 32(4)Κ

3-8Ζ 
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խཽႼ೴ጸભ֏ཬ்հఐ៽୭ᓳ਷ॣ໴ 

 
ችݒࡼ 1,3ǵ೚চྷ 2ǵֆ຾੻ 2

 

 

 

ᆖᛎຝףՠנՑ೴խཽႼ೴؀࣍ۯ᨜۫ຝᛍ௧چ೴Δ௛ଢ։೴᥆୙ॸী

௛ଢΔટࡱמᆏঞڶൎঢࣟࡱקଅܬ᦭Ιڂഗچ੡Ⴤ௧ທຬհ௧୕ᄅچسΔՒᣦ

ᨖ։೏ڍ׊ຆ౩ΖڼڇයٙՀΔཬढس९֗ጸભ֏ཬ்ጥ෻ለ੡ᜱܺΖ࿝ृ࣍ 2009

Κ੥ఔఐΰఐڶཚᓳ਷խཽႼ೴հఐ៽୭ጟᣊΖႼ೴խ࿇෼հఐ୭ጟᣊࡳΔࡨၲڣ

଺ပΚColletotrichum spp.αΕᆺཌఐ(ط Phyllosticta sp.ΕPhomopsis sp.ΕPestalotiopsis 

sp. …࿛ఐ଺ပ֧ದ)Εᅁᄿఐ֗ᓣ௅ఐΰPhellinus noxiusαΙ៽୭ጟᣊڶΚᢅዧ࣪ృ

ಏΕወᖫጥ᜼್Εୗ֗ܬ཯տླྀ៽ΕཏԿۥਣᗉᇌΕ╺௏ؔ՛ᇎΕᓣႽએտླྀ៽

ທࢬ௛ଢᛩቼ࣍طႼ೴փڇΔ؆ڼᑨᆺᢓ࿛Ζࡉवጟᣊհ᜼್Εտླྀ៽آהࠡ֗

९س෻ംᠲΔٍਢႼ೴ཬ்س࿛׎ᛜ塄౒ࢨऱືጤਯࣤΕࣤᆺ࿕งΕ౒ֽယଲګ

լߠൄߜऱڂ׌Δ֠ࠡਢࣟࡱקଅܬ᦭ࡱᆏΖႼ೴փ࿇سհఐ୭ጟᣊΔೈᓣ௅ఐ

ပࡉᅁᄿఐ؆Δࠡהᆺຝীఐ଺ပڇཬढาઽขس႞Ցழለ୲࣐ॿԵტ਩ΔڼڂΔ

ਣۥழΔೈཏԿࡱΖ៽୭ຝٝΔ୙س९ఐ୭ऱ࿇ܗᨖःॿ᦭ՀΔࡉ೏ᄵΕൎଅڇ

ᗉᇌؔ៽ֵֽ࣐ػڇՂທګለՕٲ୭؆Δࠡ塒៽୭ኙཬ்ᐙ᥼ለ᎘პΖႼ೴փא

႓⯡Ε㉞ᄘΕፕ᨜௧௏Ε௧឴࣠ΕՕᆺ՞ᨛΕᨛոᖫΕػᖫגΕֵᇶֵ຾႓ΕՏ

ᙰֵ຾႓ΕػՏᐋΕᅶ֏৵ऱ؀᨜㛹ᖫΕྤᆺぐ਻Ε౻௧௏ΕֵֽػΕጸੱᅔᖫ

ጟس९ႨለൎΖ 

 

ΚխཽႼ೴Εఐ៽୭ᓳ਷ 

 

 

 

 

 

 

 
1  ۩ਙೃልᄐࡡ୉ᄎࣥᄐᇢ᧭ࢬ քᚋઔߒխ֨Δ೏ႂᗼքᚋၢխᘋޘ 198ᇆ 

2  ۩ਙೃልᄐࡡ୉ᄎࣥᄐᇢ᧭ࢬ խ୕ઔߒխ֨Δቯᆠ֮ؑ֏ሁ 432৥ 65ᇆ 

3  ຏಛृ܂ 
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    ؀᨜چ௿ԳᆈΔՠᄐ೴ᐗࢪՕڍ๻ᆜڇՒچຆᒃΕ௛ଢᛩቼ༞٭ऱᛍ௧چ೴Ζ

೴چᛍ௧ڇ९Ζسཬढ࣍ܓᨖःॿ᦭ऱᣤ૆ᛩቼՀΔઃլࡉޒൎଅΕ೓ڇ೴چڼ

༞٭ऱ௛ଢᛩቼՀΔᙇᖗᛩቼঅᥨࣥࢨጸભ֏ᖫጟழΔՕݼאڍଅΕરࡉޒરᨖ

ጟཬढսٺᛩቼՀΔ٭༞ڇᣊᛍ௧ཬढΔڼጟཬࠌܛΖྥۖΔ׌ለൎऱᖫጟ੡ࢤ

լ܍ᔡٺ࠹ᣊఐ៽ॿ᦭Ζ 

    ᐙ᥼ᛍ௧ཬढ೜ൈڂ՗Δױ։੡ԿՕᣊ(ቹ 1)Δ։ܑਢఐ଺ပ(ఐ୭)Ε࣒៽(៽

୭)سࡉ෻ࢤఐ୭(௛ଢΕՒᣦ࿛ᛩቼ)ΙࠡխΔא௛ଢᛩቼᐙ᥼່੡ૹ૞Δٍ੡ܠ

Գྤࢬऄ൳ࠫፖޏ᧢Δ௛ଢᛩቼऴ൷ᐙ᥼ཬढس९Δၴ൷ᐙ᥼ఐ୭ࡉ៽୭ऱ࿇سΖ

ԫ౳ཬढఐ୭ࠉᖕఐ଺ပტ਩ऱຝۯլٵΔױ։ګᆺຝীఐ୭Ε௅ຝীఐ୭ࣤࡉ

იীఐ୭Ι៽୭ঞࠉլٵՑᕴݮኪࢬທګऱଇฉլױٵ։ګΚ೾ଇᆺׂΕᑨଇᆺ

ۚΕܮࠨ(ࢨᔳܮ)ᆺׂ֗๣ଇ๓ი࿛ΖೈԱఐ୭ࡉ៽୭؆Δڇᛍ௧چ೴Δཬढ່ൄ

Κଅ୭Εᨖ୭Ε೏ᄵΕ೓ڕࠏఐ୭Δࢤ෻س௛ଢᛩቼ֧ದհڂऱ೜ൈംᠲঞਢߠ

 ΕՒᣦ…࿛Ζޒ

   ֵ຾႓֧ၞ؀᨜ࠐאΔԫऴຟਢ؀᨜௧߻ࡾଅ່ࣥ׌૞ऱທࣥᖫጟΔڼڂΔ

መװᑇԼڶࠐڣᣂᛍ௧ཬढհ೜ൈጥ෻Օڍထૹֵ࣍຾႓ऱఐ៽୭ઔߒ(്&᎓Δ

1998)Ζ२ࠐڣං೯௧سࡾኪທࣥΔՕၦᏺٺףᣊ଺سᛍ௧ཬढ೚੡߻ଅᖫጟΙ੡

ནᨠᏁ૞Δٍ֧Ե቏֏ጟ࣍ᢰ௧چ೴்ཬΖᛍ௧ՠᄐ೴ཬढఐ៽ٲ୭ᓳ਷ٍሿਣ

ၞ۩Δהࠡڼڂᛍ௧ཬढհఐ៽୭ጟᣊ֗߻एֱऄΔՕڍཋٺ࣍ߠᣊઔߒ໴ࢨܫ

ංᐖࢤ஼ᤄխ(᎓࿛Δ1998Ι്࿛Δ1999Ιૃ&ᕙΔ2000Ιஊ࿛Δ2002ΙᄘΔ2008)Ζ

। 1 ੡ᖞ෻۞ٺᣊ֮᣸ᇷறΔ؀᨜ᛍ௧چ೴ൄߠጸભ֏ᖫጟམᆖಖᙕऱᑇԼጟఐ

៽୭ጟᣊΖ 

ֵ຾႓֧ၞ؀᨜ࠐאΔԫऴຟਢ؀᨜௧߻ࡾଅ່ࣥ׌૞ऱທࣥᖫጟΔڼڂΔ

መװᑇԼڶࠐڣᣂᛍ௧ཬढհ೜ൈጥ෻Օڍထૹֵ࣍຾႓ऱఐ៽୭ઔߒ(്&᎓Δ

1998)Ζ२ࠐڣං೯௧سࡾኪທࣥΔՕၦᏺٺףᣊ଺سᛍ௧ཬढ೚੡߻ଅᖫጟΙ੡

ནᨠᏁ૞Δٍ֧Ե቏֏ጟ࣍ᢰ௧چ೴்ཬΖᛍ௧ՠᄐ೴ཬढఐ៽ٲ୭ᓳ਷ٍሿਣ

ၞ۩Δהࠡڼڂᛍ௧ཬढհఐ៽୭ጟᣊ֗߻एֱऄΔՕڍཋٺ࣍ߠᣊઔߒ໴ࢨܫ

ංᐖࢤ஼ᤄխ(᎓࿛Δ1998Ι്࿛Δ1999Ιૃ&ᕙΔ2000Ιஊ࿛Δ2002ΙᄘΔ2008)Ζ
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। 1 ੡ᖞ෻۞ٺᣊ֮᣸ᇷறΔ؀᨜ᛍ௧چ೴ൄߠጸભ֏ᖫጟམᆖಖᙕऱᑇԼጟఐ

៽୭ጟᣊΖ 

 

ቹ 1 ᛍ௧ཬढ೜ൈᐙ᥼ڂ՗ 
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ᆺຝࡉᓣ௅ఐ(Phellinus noxius)אڍ।խլᣄ࿇෼Δᛍ௧ཬढऱఐ୭ધᙕՕط    

ীఐ୭੡׌ΔڕࠏΚ੥ఔఐΕᅁᄿఐΕᆺཌఐ…࿛Ι֟ᑇ੡ࠡה௅ຝࢤఐ୭ΔڕΚ

ᨋ॒௅ፍఐΙࣤࢨიীఐ୭ΔڕΚ۪ߧఐΕᓣۥፏᢐఐ࿛Ζᖫֵᓣ௅ఐؾছ੡؀

᨜ൄߠᖫֵఐ୭Δ֠ࠡڇֆႼΕᖂீࢨ۩ሐᖫհጸભ֏ཬ்Ղ୲࣐࿇෼(Ann et al., 

2002)Ζᓣ௅ఐኙֵءཬढࠠીࡎհٲ୭Δ֠ࠡਢ۔ᖫΔ२ࠩ࠹ࠐڣለՕऱᣂࣹΔ

ᓣ௅ఐڂଅࣥՈམ߻հֵ຾႓ֱק؀խཽڇಖᙕ࿇।Ζۖ֗ܫऱ໴ڍለڶՈڼڂ

ۖທګ 17%ऱڽՋ෷(ܦ࿛Δ2008)Ζ࣍طᓣ௅ఐՕط៶ڍఐ௅൷ᤛტ਩ႚᐾΔڼڂΔ

ၞ۩Գՠ்ཬΕທࣥழΔႊᝩ܍ጟཬ൅ڶఐ௅ऱ્ֵࢨᙟრড়ՒΔֱױᝩڼ܍ఐ

୭ऱឩཋ֗࿇س෷Ζ੥ఔఐပ(Colletotrichum sp.)ঞਢԫᣊ໛ړ೏ᄵ೏ᛘऱఐ଺

ပΔᅝཬढڶ႞ՑழΔఐ଺ပ࣐ޓॿԵტ਩ΖڼڂΔ୙ࡱ೏ᄵףՂ֑৵ሼೄॸऱ

௛ଢᛩቼΔঞڼ࣍ܗڶఐ୭ऱႚᐾፖტ਩Ζڼ؆Δᛍ௧ཬढऱᆺຝఐ୭Δಖᙕऱ

ఐ଺ပጟᣊڕΚPestalotiaΕPhomopsisΕPhyllostictaΕPhoma…࿛Δઃ੡ᛩቼխൄ

႞ՑൣउՀΔለ୲࣐ॿԵტ਩ΔڶཬढڇढጟᣊΔຍᣊᆺຝীఐ଺టပسऱპߠ

ৰஇΔլ࣐ॿԵ೜ൈࢤழΔ։ᠦࠩऱጟᣊΔ੷۟ఐ଺ڶᆺཌΕᆺਯ࿛ఐᐛΖګݮ

ऱཬढาઽΔڇ܀ছ૪ऱᆺຝढ෻႞୭णउՀΔٍױॿԵΖլᓵਢ੥ఔఐࢨਢᆺ

ຝীఐ୭Δຍࠄఐ଺ပઃڇཬढขس႞ՑழΔ࿇ఐᄎለ੡ᣤૹΔڇ܀ཬ௓ՂΔી

Δسᆵᆺ࿛ఐᐛΖۖኙ࣍ຍᣊীఐ୭ऱ࿇ڰ༽ګທࡉᆺຝཌរګݮ׽Δ܅෷ᄕڽ

 ᛩቼᐙ᥼ᄕՕΖ࠹

ਐऱߡᘯऱఐ୭ԿࢬऱൣउΔمګߡᏁ૞ఐ୭Կ࢓࢓سᖂ෻ՂΔఐ୭ऱ࿇ڇ    

ਢཬढΕఐ଺ပࡉᛩቼ࿛ᐙ᥼ఐ୭࿇سऱԿՕڂ՗Δ១໢ऱᎅഄڇڶᔞٽऱᛩቼ

ՀΔᅝఐ଺ပᅸࠩᔞᅝऱബ׌ཬढΔթ౨פګऱԵॿტ਩Δګݮཬढఐ୭ΖڼڂΔ

ᛍ௧ཬढࠩ࠹࣍طᛩቼಭቼऱᐙ᥼Δທګཬ௓س९լࢨߜ୲࣐ขس႞Ց(ױ౨ᆖط

ᨖःΕൎଅֲࢨ᧔࿛֧ದ)Δۖګݮԫଡᔞٽఐ଺ပტ਩ऱس९ᛩቼΖڼڂΔૉ౨

 Ζڍ๺܅෷ঁᄎ૾س௛ଢᛩቼኙཬढᆺຝऱ႞୭Δᆺຝীఐ୭ऱ࿇܅૾

ᛍ௧ཬढ៽୭ֱ૿(।ڇ     1)Δಖᙕऱ៽୭ጟᣊՕؔؾౕ᧲אڍ៽ΕؾౕٵΕᙫ

୭࣒៽ጟᣊٲᖕଇฉᙃᢝࠉᣊ࣒៽Ζה࿛ࠡ…ؾΕ᧛ౕؾౕתΔ֟ᑇ੡׌੡ؾౕ

ౕתΕؾౕٵΙ׌๣ଇ๓ი੡ࢨ೾ଇᆺׂא૞׌៽࣒ؾᙫౕࡉ៽ؔؾౕ᧲Δߢۖ

៽Օ࣒ؾౕٵΔᅝ؆ڼ෈Ζتଇཬढ(ᔳ)ܮՑᕴڤܮᔳࢨڤܮࠨאڍՕؾ᧛ౕࢨؾ
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ၦ᜗ཷழΔࠡ։ࣼऱ፫᥻ࢨඈइढΔ੷۟ᄎᎈ࿇ᅁᄿఐऱ࿇س(టပ࣒א៽ඈइढ

ᛍ௧ཬढڇ९سᅁᄿ౳ऱఐᐛ)Ζຍᆢۥԫᐋ႕ګݮཬढᆺׂՂڇ፫᥻੡塄ٝΔࢨ

Ղऱ࣒៽Δֲؓኙཬढऱٲ୭੷՛Δڶ܀ழڇᛩቼᔞൣࡵउՀΔআࠌ៽᧯᜗ཷຒ

৫መݶΔۖທګኙཬढՕ૿ᗨऱٲ୭Ζא႕ߡፘᇌ(Lymantria xylina)੡ࠏΔ࣒ڼ៽

ଇࢤᐖऑΔڇ ፘᇌߡ႕࠹ΔቯᆠΕ؀խΕ્ொΕ௒ႼΕᑫྋऱֵ຾႓མᔡڣ1983

ऱؔ៽ٲ୭Δ੷۟؀ڇխཽ೴Δֵ຾႓࠹୭૿ᗨ༉೏ሒ 200ֆຸ(്&ౖΔ1985)Ι

ڇۖ 1995  ,.௒Ⴜᨠଃऱֵ຾႓Ծ٦৫๯ॿ᦭(Chao et alࡉΔ؀խཽΕႆࣥ؄ྋڣ

1996)ΖڼڂΔಾኙຍᣊীٲ୭ለᣤૹऱ៽୭ΔঞᏁࡳཚ጑൳୭៽ऱගᆢᑇၦΔڇ

ࠡᑇၦݶຒᏺףழΔ߻۩ၞܛمೈՠ܂ΖؾছΔᖂृՈಾኙ႕ߡፘᇌၲ࿇ࢤנ၄

੖፞ᎈ֧ᕪΔאش጑ྒྷ֗߻ए႕ߡፘᇌհ࿇س(ੋ࿛Δ2007)Ζ 

 

। 1ʳ ፕ᨜ᛍ௧چ೴ൄߠጸ֏ᖫጟհఐ៽୭ધᙕ 

ʳ ᖫ ጟʳ ʳ ʳ ఐ ୭ʳ ʳ ʳ ៽ ୭

˄ˁֵ຾႓ʳ ృఐΕᓣ௅ఐΕؔػ
્≝ଙఐΕ્௅ፍ
ఐΕᨋ॒௅ፍఐʳ

ᙫౕؾΚཌਣ֚ׄʳ

ృտླྀݠጿտླྀ៽Ε౻ᐌ⃌Ε཯ಏΕ९ഒտླྀ៽ΕՕ९ܬΚؾౕٵ
៽ʳ

೽ֵᨁᇌΕॹਯᆺᇌΕ࠼Κত࡙ᇌΕՕᝩ႘ᇌΕԫរᓝᓙᇌΕؾౕ᧲
՛ెػ੅ᇌΕ႕ߡፘᇌΕઌ৸ᚵֵᨁᇌΕ౷ࣤᚵֵᨁᇌΕ
ֵ຾႓ڞาᇌΕػයಁᓣ࡙ᇌʳ

࿛ౕؾΚ؀᨜ػᢒʳ

ऴౕؾΚ؀᨜Օᓞʳ

˅ˁᥞᚡᢅዧ࣪ʳ ˀʳ Κ႓൅ࣤ֡ᇌΕ؀᨜ᚵ࡙ᇌΕতֱᧃ֡ᇌʳؾౕ᧲

Κᢅዧ࣪ృಏʳؾౕٵ

ˆˁֵֽػʳ ˀʳ ਣᗉᇌʳۥΚ՛क़ཌᓘᗉᇌΕཏԿؾౕ᧲

ˇˁՕᆺ՞ᨛʳ ੥ఔఐΕᓣ௅ఐʳ Κ؀᨜႓੅ᇌΕ਴੅ᇌʳؾౕ᧲

ˈˁ؀᨜㛹ᖫʳ ੥ఔఐΕᓣ௅ఐΕػ
ృఐΕ㠩ఐʳ

ᇌΕ௿ౕۣᇌʳۣݠΚᓣᘎؾౕ᧲

ಏΕ९ֻֻጥಏʳݠΚ㛹ᖫႽؾౕٵ

Κ႓ཌ⛵ွʳؾౕת

ˉˁֽ႓ؼʳ ʳ ੥ఔఐΕᓣ௅ఐΕᔚ
ె ఐ Ε ˥˴̉˸́˸˿˼˴ʳ
˻̂˵̆̂́˼˼ʳ

᛾ᇌΕۏدᓘΕఅ෺࿩ֻ㱀ᓘΕ८ౕ࡙ᇌΕۊΚఅᑿंె՛ؾౕ᧲
ᨁ៽ʳֵߋ๒ມᘙΕጤ࿫ཌᓘΕᒱߤ

ృᓜΕ໮એտླྀ៽Ε૨಻ଆᓜʳؼΚֽ႓ؾౕٵ

ዒ՛ᒋ⛵ွʳࠨΚؾౕת
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൷।ࢭ ˄ʳ ʳ ʳ

ʳ ᖫ ጟʳ ʳ ʳ ఐ ୭ʳ ʳ ʳ ៽ ୭

ˊˁদᆺወʻወ
ᖫʼʳ

੥ఔఐΕᓣ௅ఐΕᅁ
ᄿఐΕᨋ॒௅ፍఐ
ʻ˚˴́̂˷˸̅̀˴ʼʳ

ᛥᓘΕႽౕ࿫ཌᓘΕ႕ཌᚵᗉᇌΕႽጤᚵᗉᇌΕᖨᚵᗉفΚؾౕ᧲
ᇌΕወᚵᗉᇌΕᠨរᓣୣ֡ᇌΕྤक़࣠୮ᨀΕᠨរᆗມᘙΕ
ᓣཌػᨀᇌΕ႕រՕػᨀᇌΕወፘ੅ᇌΕወຘౕ੅ᇌΕΞ

ᙫౕؾΚወ؄ਣ८क़៽Ε႓ਣ֚ׄΕྤक़֚࣠ׄΕ؀᨜ॹᎭ८ᚋΕΞ

Κጻ᧯ᓜಏΕᝅඝృᓜΕ೏હֵᓜΕ࿫ᓄտླྀ៽Ε९ഒտླྀؾౕٵ
៽ΕΞʳ

᧛ౕؾΚወᖫ᜼್ʳ

࿛ౕؾΚ؀᨜ػᢒʳ

Κई௏Օ⛵ွʳؾౕת

ˋˁ႓⯡ʳ ੥ఔఐΕᓣ௅ఐΕᓣ
ۥ Ⴝ ਣ ఐ
ʻ˚́̂̀̂́˼˸˿˿˴ʼʳ

Κ཯൴ᆺມᘙʳؾౕ᧲

ᙫౕؾΚᙘᆷ८क़៽Ε႕࿩দွᏗ៽ʳ

એտླྀ៽Ε႓⯡ֵᓜʳؿտླྀ៽ΕػΚᄟᖫؾౕٵ

ˌˁ݈ێ௒ʳ ੥ఔఐΕᓣ௅ఐΕߧ
۪ఐʻ˘̅̌̇˻̅˼˶˼̈̀ʼΕႆ
ె ఐ
ʻˣ̆˸̈˷̂˶˸̅˶̂̆̃̂̅˴ʼʳ

௒ᨻॹ֡ᇌΕጸౕᓣᒴມᘙΕʳێ௒֚ᇌΕ݈ێΚ݈ؾౕ᧲

ጿտླྀ៽Ε௒ಏΕᄖ՗ᚵᔚએտܬ௒ಏΕጸտླྀ៽ΕێΚ݈ؾౕٵ
ླྀ៽ΕՕ९ݠృտླྀ៽Ε݈௒᧛տླྀ៽Εᚵᓣ८ືએտླྀ
៽Ε፫਴ۥۊտླྀ៽Εؿએտླྀ៽Ε෺ృտླྀ៽Εՠ౩࿏
տླྀ៽ʳ

᧛ౕؾΚक़᜼್ʳ

˄˃ˁػՏᐋʳ ᆺਯఐʻˣ˸̆̇˴˿̂̇˼˴ʼΕᓣ
௅ఐʳ

೽ֵᨁᇌʳ࠼൴ᆺᇌΕߡΚ್ௌ൴ᆺᇌΕᆏؾౕ᧲

˄˄ˁઌ৸ᖫʳ ʳ ੥ఔఐΕᓣ௅ఐΕߧ
۪ఐΕᤏཌఐΕᨋ॒
௅ፍఐʻ˚˴́̂˷˸̅̀˴ʼΕ
ᅁᄿఐΕ௅ᒆᒵ៽Ε
ᆺਯఐʻˣ˻̂̀̂̃̆˼̆ʼΕ
㠩ఐʻˣ̂˿˼̂̇˸˿˼̈̀ʼΕႽ
ਣ ఐ
ʻˣ̆˸̈˷̂˶˸̅˶̂̆̃̂̅˴Ἐᓣ
ۥ ፏ ᢐ ఐ
ʻ˦˸̃̇̂˵˴̆˼˷˼̈̀ʼʳ

೽ֵᨁᇌΕቹె֡㔊ᇌΕ࠼Κઌ৸ᚵֵᨁᇌΕ౷ࣤᚵֵᨁᇌΕؾౕ᧲
Օᝩ႘ᇌΕ਴੅ᇌΕ௒੅ᇌΕ႕ߡፘᇌΕՕਯᆺᇌΕ؀᨜
႓੅ᇌΕॹਯᆺᇌΕԿរᆬษᇌΕᎬֵౕൺᇌΕ՛ెػ੅
ᇌΕጸࠨᇌΕᚊณ֚षᇌΕ႕រࠨᇌʳ

ጿտླྀ៽Ε਴ேృտླྀܬృտླྀ៽ΕݠΚ९ഒտླྀ៽ΕՕ९ؾౕٵ
៽ʳ

ᙫౕؾΚߧᆬᎭ८ᚋΕ؀᨜ॹᎭ८ᚋΕ՛ॹᎭ८ᚋΕཌਣ֚ׄΕ୮
֚ׄΕॹය֚ׄΕԿᔚּጸॡ֚ׄΕጷె຾ཌ֚ׄΕᠧె
ಁཌ֚ׄΕᄅ୾՛ᨁ៽ʳ

Κ႓ཌ⛵ွʳؾౕת

᧛ౕؾΚߧ൅᜼್Εक़᜼್Ε᧢ᆺֵ᜼್ʳ

࿛ౕؾΚ؀᨜ػᢒʳ

ऴౕؾΚ؀᨜ՕᓞΕહයՒᓞʳ
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൷।ࢭ ˄ʳ ʳ ʳ

ʳ ᖫ ጟʳ ʳ ʳ ఐ ୭ʳ ʳ ʳ ៽ ୭

˄˅ˁ؀᨜௧௏ʳ ʳ ˀʳ Κ᜕൅ࣔं֡ᇌʳؾౕ᧲

Κ௻۠ಏʳؾౕٵ

˄ˆˁ౻௧௏ʳ ᆺਯఐʻˣ˻̌˿˿̂̆̇˼˶̇˴ʼʳ Ⴝտླྀ៽ʳڠףΚؾౕٵ

˄ˇˁ؀ࣟዪʳ ʳ ᤏཌఐʳ ˀʳ

˄ˈˁ؀᨜ᖫᥞʳ ʳ ੥ఔఐΕᤏཌఐʳ ˀʳ

˄ˉˁֻਨʳ ʳ ᤏཌఐΕ੥ఔఐΕᆺ
ਯఐʻˣ˻̌˿˿̂̆̇˼˶̇˴ʼʳߧ

ˀʳ

˄ˊˁᡯഺ௧ཞʳ ʳ ᓣ௅ఐʳ ˀʳ

˄ˋˁ壂ֵʳ ʳ ᆺཌఐʻˣ˻̂̀˴ʼʳ ˀʳ

˄ˌˁ႓ຑֵʳ ᓣ௅ఐΕᨋ॒௅ፍఐ
ʻ˚˴́̂˷˸̅̀˴ʼΕᆺཌఐ
ʻ˖˸̅˶̂̆̃̂̅˴ʼ Ε 㠩 ఐ
ʻˣ˼˿˸̂˿˴̅˼˴ʼʳ

ʳ

˅˃ˁ௧឴࣠ʳ ʳ ᓣ௅ఐʳ ˀʳ

˅˄ˁ՛ᆺত੉
ʳޜ

ᓣ௅ఐʳ ˀʳ

˅˅ˁਁਞ՞ࣣ
࣢ ʳ ʻ؀᨜ࣣ
࣢ʼʳ ʳ

੥ ఔ ఐ Ε ᓣ ཌ ఐ
ʻˣ˻̌˿˿̂̆̇˼˶̇˴ʼΕߡཌఐ
ʻˣ̆˸̈˷̂˶˸̅˶̂̆̃̂̅˴ʼʳ

ˀʳ

˅ˆˁ८ᚋᖫʳ ʳ ఐʻ˘̅̌̇˻̅˼˶˼̈̀ʼʳ۪ߧ ˀʳ

˅ˇ ॳড೬ʳ ʳ ᓣ ௅ ఐ Ε ۊ ᧶ ఐ
ʻ˕̂̇̅̌̇˼̆ʳ̆̃ˁʼΕʳ

ˀʳ

˅ˈˁՏᙰֵ຾
႓ʳ

ˀʳ ˀʳ

˅ˉˁᑬዉᖫʳ ˀʳ ˀʳ

˅ˊˁွ׃ᖫʳ ˀʳ ˀʳ

˅ˋˁՒިଉʳ ˀʳ ˀʳ

˅ˌˁػᖫגʳ ˀʳ ˀʳ

ˆ˃ˁᖫॹʳ ˀʳ ˀʳ

ˆ˄ˁᥞᚡᖫޛʳ ˀʳ ˀʳ

ˆ˅ˁᥳۥʳ ˀʳ ˀʳ

ᇷறࠐᄭΚ1.؀᨜ཬढఐ୭ټნ 4th(ఐ୭)(ஊ࿛Δ2002)Ζ 2.ՠᄐ೴ጸ֏ᖫጟ୭៽ؾᙕ(៽୭)(᎓࿛Δ1998)Ζ 3.ՠᄐ೴ጸ֏ᖫ

ጟൄߠ୭៽൑ۥቹᦸ(៽୭)(ૃ&ᕙΔ2000)Ζ 
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ࣥᄐᇢ᧭ࢬխ୕ઔߒխ֨۞ Ց೴ጥ෻๠խཽ։๠נՠףᆖᛎຝ࠹ದ൷ڣ2004

࿳ፖᛜທωૠ྽ΔၞޏՑ೴ጥ෻๠խཽ։๠ᛩቼঅᥨࣥ෼उנՠףಜΔച۩ψࡡ

۩խཽႼ೴ऱጸભ֏܂ᄐΔխཽႼ೴૿ᗨપ 177 ֆຸΔᏁጸ֏ཬ்೴഑ץਔ۩ሐ

ᖫΕಯᜍ൅Εጥ෻խ֨அႼΕሏᖈ೴֗ᛩঅֆႼ࿛Δ᜔૿ᗨ 20ֆຸՂՀΔ׼؆ᝫ

ᖞଡႼ೴ऱጸᇷᄭઌᅝ᠆༄Ζച۩߱վբ२ڼڂᐗ೴۞۩ጸભ֏ຝ։Δڶ 6 ழڣ

ၴΔႼ೴փጸભ֏ՠ࿓Օڍբ்ګݙཬՠ܂ΔၞࠀԵᐿߛཚΖڇᐿߛၸ੄ΔೈԱ

ધᙕཬढس९ൣݮ؆Δఐ៽୭ጥ෻Ոਢԫૹ૞ᓰᠲΖڼڂΔ࿝ृൕ ࡳΔࡨ2009ၲ

ཚᓳ਷խཽႼ೴෼ڶཬ்ఐ៽୭ጟᣊΔࠎ༽ࠀᔞᅝऱ߻एֱऄࠎ෼໱Գ୉೶ەΔ

 ᗨऱ࿨࣠ΖีࢬՀঁႼ೴փఐ៽୭ᓳ਷א

 

(I)چ෻ᛩቼΚ 

խཽႼ೴؀࣍ۯխ௧ࡾᢰΔڇ௛ଢ։ᣊՂ᥆୙ॸী௛ଢΔء࣍ط೴഑ڣॸၦ

੡٤؀ॸၦ່܅հ๠Δؓ݁પ 1,327mmΔ૾ॸլ݁Δႃխڇමॸࡉࡱ୙֑ࡱ৵ኙ

ੌ࣎ฐհሼೄॸ֗ᏈଅΔࡱޒ९ሒ 6-7ଡִհՆΔࡱמא׊੡੷ΙટࡱמᆏΔԾڶ

ൎঢհࣟࡱקଅܬ᦭(԰ִ۟ሶڣԿΕ؄ִ)ΖՒᣦֱ Δ૿Ⴜ೴੡Ⴤ௧ທຬհ௧୕چΔ

ՒᔆࠐᄭᓤᠧຆᒃΔࡱמऱࣟࡱקଅ݈൅ᨖᣆܬ᦭ຬچΔګݮᨖ։ܶၦ೏׊౒׎

塄։հઓᔆՒ੡׌ΖڼڂΔխཽႼ೴ڇᙇཬጸભ֏ᖫጟழΔՕݼאڍଅΕરࡉޒ

રᨖ࿛ᖫጟ੡׌Δ੡ᗴᙇᛍ௧ՠᄐ೴ᔞࡵጸભ֏հཬढΔؾছբ்ཬ၌መ 100 ጟ

ཬढ 

Ζ 

(II)ఐ៽୭ᓳ਷ֱऄፖ࿨࣠ 

    ࣍ ছ٥ᓳ਷ؾጸભ֏ᖫጟհఐ៽୭ᓳ਷ΔࡾΔ۟խཽႼ೴ၞ۩௧ࡨၲڣ2009

5 Δᓳ਷ழၴ։ܑ੡Κ2009.10.02Ε2009.12.23Ε2010.03.12Ε2010.05.31ڻ ࡉ

2010.08.27Δ࣍طႼ೴૿ഗᐖՕΔᓳ਷ֱऄאᙟᖲߨ๶ᨠኘΔಖᙕႼ೴լٵᖫጟ࿇

।ڕຝ։੡෼໱Գ୉༼໴Ζᓳ਷࿨࣠؆׼ऱఐ៽୭ጟᣊΔس 2Ζ 

    ᓳ਷࿨࣠᧩قΔఐ୭ጟᣊߠൄאऱᆺຝఐ୭ΔڕΚ੥ఔఐ(Colletotrichum spp.)Ε
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ᆺཌఐ(ఐ଺ပΚPestalotiaΕPhomopsisΕPhyllosticta)Εᅁᄿఐ(࣒ط៽֧ದհఐ୭

ጟᣊ)੡׌Δ֮ࡉ᣸ધᙕՕીઌฤΖ࣍طຍᣊীᆺຝఐ୭ऱ࿇ࡉس༞٭ऱ௛ଢڶᣂΔ

ឈྥᄎᐙ᥼៓ᨠΔ܀ኙཬढس९ᐙ᥼լՕΔױᑉլ๠෻Ζڼ؆ΔՏᙰֵ຾႓੡Ⴜ

೴խഄԫ࿇෼ტ਩ᓣ௅ఐհᖫጟΔڼఐ୭ڇᇠጟཬढఐ୭ټნՂآࠀಖሉΔ੡ԫ

ᄅಖᙕఐ୭Ζ 

ΔႼ೴۩ሐڼڂ᦭Ζܬ௺ଅൎࡱקᆏࣟࡱמટڇ೴ء࣍طఐ୭ֱ૿Δࢤ෻س    

ᖫ୲࣐ທືګਯࣤࢨᆺ࿕งΔືאࠀ࿑֗קೡ੡੷Δᆺׂܧቸणس९Δྤऄၲ୶

࿛෼ွΔڕࠏΚง౧ߧᄓΕᥳۥΕֽ႓ؼΕᥞᚡᖫޛ…࿛Ζ֠ࠡڇᒮքሁՂऱֽ

႓ؼΔ࣍طၜᔡآࡸᘋ৬ᐗࢪΔ़ڇᡛྤᔟᓈऱൣउՀΔ࣍ Կִٝᓳ਷ழΔڣ2010

ኊᆺ٤ᑇܧ෼ᢰᒴྡྷ႕հൣݮΔس९णउᄕ஁Ζ࣍طൎଅຑᥛܬ᦭Δཬढᄅࣤس

ᆺ๠࣍೯ᛯणኪΔᆺׂ௛֞ྤऄൄإሎ܂Δऴ൷ᐙ᥼ཬढس९ֽ֗։س෻ሎ܂Ζ

੡Աᝩ܍ൎଅ႞୭Δᖫֵᆖመᔞᅝᅶ֏ࢨ๻ᆜ߻ଅጻ(᨝)Δঞ܅૾ױൎଅऱٲ୭Ζ

թດݮ९ൣسᙰືଅΔנ܍ΚႼ೴խऱ؀᨜㛹ᖫΔᆖመᔞᅝኲიᅶ֏৵Δᝩڕࠏ

ዬ᠏ړΖڼ؆Δയक़՞֣ߤΕֽ႓ؼΕֻਨΕטկक़࿛Δঞ࣐נ෼ᆺׂ႓֏հൣ

ΙՒᣦॅེ׎౒ڕΔڍৰڂΔᆺׂ႓֏ऱ଺ݮ pHଖೣ೏Δીࠌ塄ٝڶயࢨ܅૾ࢤ

౒׎ਬցైΙൎ௺ၺ٠ᅃ୴Δ႞୭ᆺׂైۥٽ٠Ιֽ։ಭቼ࿛Ζᨠኘ߱վΔႼ೴

փس९ႨለൎऱᖫጟڕՀΚ႓⯡Ε㉞ᄘΕፕ᨜௧௏Ε௧឴࣠ΕՕᆺ՞ᨛΕᨛոᖫΕ

౻ՏᐋΕᅶ֏৵ऱ؀᨜㛹ᖫΕྤᆺぐ਻ΕػΕֵᇶֵ຾႓ΕՏᙰֵ຾႓Εגᖫػ

௧௏ΕֵֽػΕጸੱᅔ…࿛Ζ 

    ៽୭ᓳ਷ֱ૿ΔႼ೴ጸભ֏ཬ்Օאڍಏ៽Εտླྀ៽Ε᜼್Εᑨᆺ៽ࡉ᧲ౕ

ᖕଇฉΔංࠉ๯࣒៽নଇऱฉᇾΔڶᑇཬढᆺׂڍڶΖᓳ਷ழΔ׌୭੡ٲ៽ؔؾ

ྒྷᚨ੡᧲ౕؔؾ៽ࢨ८क़៽Ε८ᚋ՗࿛ᙫౕ࣒ؾ៽ٲ୭Δڂ܀෼໱ྤऄ࿇෼៽᧯Δ

ਚྤऄवሐᒔ֊ٲ୭ऱጟᣊΖႼ೴փΔ࣒៽ٲ୭Լ։ཏሙΔ܀ೈཏԿۥਣᗉᇌࡉ

Ⴜ೴ڇპΖ╺௏᥆ཬढ᎘ݮ୭ൣٲ׊سঞ੡ሿਣ࿇ה୭ለՕ؆Δࠡٲ௏ሢ՛ᇎࠨ

੡ᐗ೸ጟཬΔტ਩ሢ՛ᇎऱൣݮԼ։ᣤૹΔڼ܀᥆ཬढࠀॺႼ೴׌૞ጸભ֏ᖫጟΔ

ऱᓳ਷ΔڻছԿڇڰΔ׌੡ֵֽػ୭ٲאਣᗉᇌঞਢۥΖཏԿسຝ࿇ݝڇ׽Δڼڂ

ཏԿۥਣᗉᇌઃ׽ਢ᎘პ࿇سΔؔ៽ٲ୭૿ᗨլՕΙྥۖΔڇรڻ؄ᓳ਷ழ

(2010.05.31)ΔڇᛩঅֆႼփऱֵֽػՂΔ࿇෼ՕၦऱګΕؔ៽Δڼ೴ֵֽػ๯ཏ

Կۥਣᗉᇌؔ៽೾ଇ२ 1/4ᆺׂΔٲ୭Լ։ᣤૹΙ࣍ ᓳ਷ழΔཏԿڻ2010.08.30٦
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 Ζڍ៽բࣔ᧩྇֟๺ؔګਣᗉᇌऱۥ

    խཽႼ೴੡Ⴤ௧ທຬհՠᄐ೴Δ៽୭ऱࠐᄭᚨ્்ֵנא஠൅੡׌Δ֗אၜ

ᢰڰཚጸભ֏ཬ்ڶࢬΖᔣ२چ೴ႛ֟ᑇልضΔ࣒࣍ط៽ࠐᄭૻڶΔڼڂංྒྷխ

ཽႼ೴հ៽୭ലլ۟࣍࿇سૹՕٲ୭Ζ 

 

। 2ʳ խཽႼ೴ఐ៽୭ᓳ਷࿨࣠ 

ᖫ ጟʳ ఐ ୭ ˂ س ෻ ࢤ ጟ ᣊ ៽ ୭ ጟ ᣊ

ᥞᚡᢅዧ࣪ʳ ᅁᄿఐΕᆺཌఐʳ ᢅዧ࣪ృಏʳ

՛ᆺত੉ޜʳ ᆺཌఐʻˣ˻̌˿˿̂̆̇˼˶̇˴ʳ̆̃ˁʼʳ

ฝཬ؈ඓڽՋʳ

ˀʳ

ֽ႓ؼʳ ᆺཌఐʻˣ˻̂̀̂̃̆˼̆ʳ̆̃ˁʼʳ

ኊᆺᢰᒴྡྷਯʳ

٤௓س९լߜʳ

ᆺׂᔡ೾ଇฉᇾΕௌృտླྀ៽ʳ

দᆺወʳ ᆺཌఐΕᅁᄿఐʳ ወᖫጥ᜼್Εᑨᆺ៽Εୗ֗ܬጿտླྀ៽ʳ

壂ֵʳ ᆺཌఐʳ ˀʳ

യक़՞֣ߤʳ ᆺׂ႓֏ʳ ˀʳ

Օᆺ՞ᨛʳ ᆺཌఐΕືጤਯࣤʻଅ୭ʼʳ ᓣႽએտླྀ៽ʳ

ᨛոᖫʳ ືጤਯࣤʳ ᆺׂᔡ೾ଇฉᇾʳ

႓⯡ʳ ˀʳ ᆺ៼ᣊΕ೾ଇᆺׂʳ

㉞ᄘʳ ˀʳ ៽㙯ʳ

ᖫʳ׃ွ ᆺཌఐʳ ˀʳ

௧ᓡؿʳ ᅁᄿఐʳ ୗ֗ܬጿտླྀ៽ʳ

႓क़݈ێ௒ʳ ੥ఔఐʳ ˀʳ

Ւިଉʳ ˀʳ ᜼್ʳ

԰ૹᆼʳ ᆺཌఐʳ ˀʳ

կक़ʳט ᆺཌఐʻˣ˸̆̇˴˿̂̇˼̂̃̆˼̆ʳ̆̃ʼʳ

ᆺׂ႓֏ʳ

ˀʳ

ֻਨʳ ᆺཌఐΕ౒ֽΕ႓֏ʳ ᆺׂᔡ೾ଇฉᇾʳ

ᨆ࿫౸ʳ ᆺཌఐʻˣ˻̂̀̂̃̆˼̆ʳ̆̃ˁʼʳ ᝩ႘ᇌΕ႓ཌ⛵ွΕʳ

८ᚋᖫʳ ଅ୭Εࣤᆺ࿕งʳ ˀʳ
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൷।ࢭ ˅ʳ ʳ ʳ

ᖫ ጟʳ ఐ ୭ ˂ س ෻ ࢤ ጟ ᣊ ៽ ୭ ጟ ᣊ

ง౧ߧᄓʳ ືጤਯࣤʻˑˈ˃ʸʼʳ ˀʳ

ॳড೬ʳ ˀʳ ᆺׂᔡ࣒៽೾ଇʳ

ਁਞ՞ࣣ࣢ʳ ᆺཌఐʳ ᆺׂᔡ࣒៽೾ଇʳ

႓ዒʳ ˀʳ ᆺׂᔡ࣒៽೾ଇʳ

ʳֵֽػ ˀʳ ཏԿۥਣᗉᇌʳ

౻௧௏ʳ ˀʳ ᑨᆺᢓʳ

ʳגᖫػ ᆺཌఐΕືጤࣤਯʻଅ୭ʼʳ տླྀ៽ʳ

ᚢতዒᖫʳ ᅁᄿఐʳ ˀʳ

ᥞᚡᖫޛʳ ࣤᆺ࿕งʳ ˀʳ

؀᨜ᖫᥞʳ ࣤᆺ࿕งʳ ˀʳ

╺௏᥆ཬढʳ ˀʳ ௏ሢ՛ᇎʳࠨ

ᖫॹʳ ᆺཌఐʳ ˀʳ

ֵᇶֵ຾႓ʳ ଅ୭ʳ ˀʳ

Տᙰֵ຾႓ʳ ᓣ௅ఐʳ ˀʳ

Տᐋʳػ ᆺཌఐʳ ᓣႽએտླྀ៽ʳ

દ෿ࠧ՗ᖫʳ ˀʳ ᘙᇌઝؔ៽ጺᆺʳ

؀᨜㛹ᖫʳ ᅶ֏س९ʳ ˀʳ

ᚊਹʳ ࣤਯఐʳ ˀʳ

ᥳۥʳ ᆺཌఐΕືጤਯࣤʳ ˀʳ

፸ኔʳࠨ ˀʳ տླྀ៽ʳ

 

 

 

    ᛍ௧چ೴ጸભ֏ཬ்ڂ௛ଢᛩቼᐙ᥼Δ࠹ࢭᛩቼಭᚘለՕΔ୲࣐נ෼ఐ៽୭

Գ੡ֱא୭ႊٲᣊٺച۩լ࣐Δኙ࣍܂೴ጸભ֏ՠچࡾఐ୭ऱംᠲΖ௧ࢤ෻سࢨ

ޒൎଅΕ೓࠹ཬढᔡ܅౨૾ڕጥ෻Δ֗ߛൎԳ੡ᐿףᏁڼڂΔ܅૾ࢨ܍ᝩאףڤ

֗ᨖःऱᐙ᥼Δঞ֟྇࣍ܗڶཬढ႞ՑΔၞۖ૾܅ᆺຝఐ୭֗س෻ࢤఐ୭ऱ࿇سΖ

ঞޒΔ֠ࠡਢ໢௓Օীཬ்Ι೓׌ଅ᨝੡߻ଅࣥ൅֗ਮ๻߻ֱקم৬אଅ୭܅૾

ႊאԳՠᥒֽࠐᇖךཬढس९հᏁΙᨖःٲ୭ೈױᔾ߻ଅ໮᨝૾܅؆Δ࣍࿇سழ
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ႊܛழא෉ֽ堚ੑཬ௓֗ᆺׂΔᝩ܍९ཚऱᨖः፷ॵۖ႞୭ཬढิ៣ΖಾኙૹՕ

ᖫֵఐ୭ΔڕࠏΚᓣ௅ఐΔڼ࣍طఐբګ੡؀᨜ᖫֵऱᙰᇆව֫Δءֲڇ׊అ෺

ఐ୭ᖄીપڼ೴ΔՈམ໴ᖄچ 11%ऱ߻ଅࣥڽՋΔᑇၦ၌መ 200௓Δٲ୭௧ࣥࡾ

९৫પ 515ֆ֡(Abe et al.,1995)ΔڼڂΔ੡ቃڼ߻ᓣ௅ఐឩ୶۟௧ࣥࡾΔঞᏁᝩ܍

்ጟ਩ఐ્୒ഛߛհ્ֵΔࢨᙟრড়Ւ֗ฝཬᖫֵΔֱ౨૾܅ᓣ௅ఐհ࿇س෷Ζ

ኙբ࿇سᓣ௅ఐհཬ௓ΔঞႊאԳՠ堚ೈΕවပΔࠀᝩ܍൅ఐՒᣦΕཬढ᧯հឩ

ཋΖ 

    ៽୭ጥ෻ֱ૿Δࠉᖕ ᘝՀؓߓኪسᆠ੡ψ੡ፂ਍ࡳΔᖂृല៽୭ጥ෻ڣ1966

ሎڍشጟױ۩ऱ߻एֱऄΔࠌ୭៽ऱയ৫ፂ਍ڇᆖᛎٲ୭ֽؓհՀωΔڼڇጟጥ෻

ᨠ࢚ՀΔࠀॺא᎔ጐව࿪ऱֱڤΔۖਢسڇኪࡉᆖᛎհၴፂ਍ԫଡؓᘝរΖڼڂΔ

ٲڶΔᅝ࿇෼ݮ୭ൣٲધᙕࠀ෼հ࣒៽ጟᣊΔנᖫጟՂٺΔᓳ਷ڤ጑ྒྷֱאֲؓ

୭ᣤૹհ୭៽ጟᣊנ෼ழΔڇ᜗ཷॣཚΔܛආ࠷ቃ߻ൻਜΔᝩࠡ܍ឩՕᒤ໮Ζۖ

៽୭߻एֱऄΔঞጐၦאढ෻߻एسࢨढ߻ए੡׌Δ֟྇אኙᛩቼسኪऱᓢᚰΔ

୭៽ᑇ܅யऱ૾ڶຒΕݶ۩एၞ߻ᖂ֏א٣ױ୭ᣤૹऱ࣒៽ጟᣊழΔٲૉሖࠩ܀

ၦΔ٦ჸ಻ࠡ،߻एֱऄ܂੡ֲؓ߻ೈհՠ܂Ζ 

    ೈԱఐ៽୭ጥ෻؆ΔխཽႼ೴ଈ૞ࣚ܌ऱംᠲսਢאψ௛ଢᛩቼω੡׌Δ֠

ࠡਢ༓ڻᓳ਷࿨࣠ܧ෼ΔႼ೴փཬ்ឈڶఐ៽୭࿇سΔٲ܀୭ൣݮՕڍ᎘პΔۖ

ΕൎଅޒΚ೓ڕ)੡௛ଢᛩቼڂΔຍথਢߜ९լسఐྤ៽ऱൣउՀΔᖫֵսྥྤڇ

೴ጸભ֏ཬ்ழΔ૞౨྇چ๵ቤᛍ௧ڇΔڼڂીΖࢬ(՗ڂՒᣦຆ౩…࿛ࡉᨖःࡉ

֟௛ଢ֗Ւᣦຆᒃ࿛ᛩቼಭᚘऱᓢᚰ੡ଈૹᓰᠲΖᛍ௧چ೴ՠᄐ೴๵ቤழΔܛᚨ

ലᛩቼጸભ֏֗ཬढس९ࢬᏁऱᛩቼයࣹٙאףრΔ๵ቤߩജऱ߻ଅࣥ൅֗૿ᗨ

ՕჇणΕא໢௓Δمᗑ܍ऴຏሐሁΙཬढ்ཬழᝩٻקՕၦऱত܍ᆜ೴഑Ιᝩ܉֗

൅णࢨᆢཬࠐ࿇ཀյઌঅᥨऱפ౨࿛Ιᥒ྘ֽᒵؒᆜٍ੡ૹ૞հഗ៕৬๻Ζᖫጟ

ᙇᖗೈᏁݴરٺᣊᛩቼಭᚘ؆Δጟཬለڍጟᣊऱཬढٍױᝩ܍ఐ៽ٲ୭հឩՕΖ

்ጟॣཚΔཬढ௅آࡸߓ೜٤ழΔൎଅΕ೓ף࣐ޓޒຒཬढऱڽՋΔڼڂΔլᓵ

ਢ๻֭مਮΕ߻ଅ๻ਜΕףൎᥒ྘…࿛Δຟ࣍ܗڶཬढऱس९ΙڇଅႨൎঢ೴഑Δ

ঞᏁᝩ܍ጟཬ೏Օᖫጟࢨ࿯ղᖫֵᔞᅝऱᅶ֏Ζຍ߻ࠄଅൻਜ৬م৵Δၴ൷ऱՈ

౨૾܅ᖫֵఐ୭ऱ࿇س෷Ζ 

    խཽႼ೴ऱఐ៽୭ᓳ਷࿨࣠׽౨ܧ෼ݝຝऱᛍ௧ཬढఐ៽୭ጟᣊΔֲ৵Δڇ
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௧ࡾཬढঅᥨՠ܂ՂΔݦඨ౨࣍٤؀հᛍ௧چ೴ᏺ๻ᓳ਷ᑌ೴Δࠀᓳ਷ᛍ௧ཬढ

ൎఐ៽ףאཬढऱఐ៽୭ጟᣊΕ೯ኪΔࡾᖞધᙕ௧ݙא୒հఐ៽୭ጟᣊΔ્્ߛ

୭߻एՠ܂Δֲࠎ৵ጥ෻Գ୉೶ەΖ 

 

 

ᛩቼঅᥨࣥᆖᛜጥ෻ઔಘᄎറʳࡻঅᥨΖรԫ֗ࣥߛոΖ2006Ζ؀᨜ᛩቼࣥऱࣔޕ ʳ  

ʳ  Δ23-30଄Ζע

 ᓣ௅ఐא—ੳΕຫԫᎮΕᆺ֮ྰΕ๗ርֵΖ2008Ζఐ୭ኙֵࣥጙၦհᐙ᥼࡯ܦ

ʳ ኙ؀խֵཽ຾႓ᐙ᥼੡ࠏΖ97ڣ৫ཤࣥጙጥ෻ઔಘᄎറעΔ85-90଄Ζ 

ੋ؏ੴΕ֮׆ᚊΕֵޕ՟ΕᓐஏոΕࣥॾݛΖ2007Ζ႕ߡፘᇌ(Lymantria xylina)ࢤ 

ʳ ၄੖፞ᎈ஢ߓอհၲ࿇Ζཬढঅᥨᖂᄎע 49:267-281Ζ 

ૃᆠ൐ΕᕙԭᐝΖ2000Ζՠᄐ೴ጸ֏ᖫጟൄߠ୭៽൑ۥቹᦸΖࣥᄐᇢ᧭ࣥࢬᄐហ 

ʳ รע 125ᇆΖᆖᛎຝՠᄐݝΖ223଄Ζ 

ஊࠢ׈Ε്ࣟਪΕ്堚ڜΕᓐၞࠐΕᓐࣟᤊΖ2002Ζ؀᨜ཬढఐ୭ټნ 4
thΖխဎ 

ʳ  ഏཬढఐ෻ᖂᄎΖ386଄Ζا

 एऄΖխဎࣥᄐ߻Ε෴ᑼ֗ࢤ੒฾سኪΕݮፘᇌհߡΖ1985Ζ႕࣑ةੴΕౖد്

ʳ עࡱ 18:19-36Ζ 

്ࣟਪΕ᎓ዊ؀Ζ1998Ζֵ຾႓ൄߠఐ៽୭߻ए֫ם(ࣥᄐᇢ᧭ࣥࢬᄐហעร 91 

ʳ ᇆ)ΖᆖᛎຝՠᄐݝΖ46଄Ζ 

്ࣟਪΕ᝔ᅈᕢΕ്ᅗᑾΕແਞڳΖ1999Ζՠᄐ೴ጸ֏ᖫጟൄߠఐ୭߻ए֫ם(ࣥ 

ʳ ᄐᇢ᧭ࣥࢬᄐហעร 99ᇆ)ΖᆖᛎຝՠᄐݝΖ244଄Ζ 

᎓ዊ؀Εା墿ഏΕᓐፂໃΖ1998Ζՠᄐ೴ጸ֏ᖫጟ୭៽ؾᙕΖࣥᄐᇢ᧭ࣥࢬᄐហ 

ʳ รע 90ᇆΖᆖᛎຝՠᄐݝΖ123଄Ζ 

ᄘ೷ݎΖ2008Ζࣟޥᛩ᛻ֆႼຬ഑࣒៽ᇷᄭᓳ਷ፖ጑ྒྷ(࣠ګ໴ܫ஼)Ζ௧੉ഏ୮ֆ 

ʳ Ⴜጥ෻๠ࡡಜᙄ෻Ζ71଄Ζ 

Abe, Y., Kobayashi, T., Onuki, M, Hattori, T. and Tsurumachi, M. 1995. Brown root rot  

ʳ of trees caused by Phellinus noxius in windbreaks on Ishigaki island, Japan-  

ʳ incidence of disease, pathogen and artificial inoculation-.Ann. Phytopathol. Soc. Jpa.  

ʳ 61:425-433. 
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Ann, P.J., Chang, T.T. and Ko, W.H. 2002. Phellinus noxius brown root rot of fruit and  

ʳ ornamental trees in Taiwan. Plant Dis. 86(8):820-826. 

Chao, J.T., Achaefer, P.S., Fan, Y.B. and Lu, S.S. 1996. Host plants and infestation of  

ʳ casuarinas moth Lymantria xylina in Taiwan. Taiwan J. For. Sci. 11:23-28. 
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ʳ
஭܃ဖ 1ǵ3)ǵᎅਜᡕ 1)ǵቅ࣢։ 1ǵ2) ǵ೚চྷ 1) 

 

ᔞܡ൶ಘࠡਢࠀ९ಖᙕسհڣ຾႓ࣥࣥՀԫֵڇཬ்ێᓳ਷ර࣠ߒઔء

ژΕݮ९ൣسێ࿨࣠࿇෼ॣཚֵ຾႓ࣥᓌՀհර࣠ߒઔءଅᖫጟΖ߻ࡾ೚੡௧ٽ

੒෷ለࠋΔࡱקࣟࡱמ࣍܀ଅհᛍ௧ᛩቼՀΔර࣠ێհس९ൣݮፖژ੒෷ೈس९

ೖዩ؆ࡱמ࣍ࠀዬዬਯژڽ੒෷૾܅Δࡱקמଅ࿨ޔ৵ΕॸࡨၲࡱհࡱᆏΔර࣠

ګݮऄྤٍݮ९ൣسհࠋለנսྤऄ।෼܀೏Δ༽ڶ੒෷ឈ࿑ژ९ၦ֗سհ೏ێ

ហسհࣥێΔ᧩ྤࠡقऄᔞᚨᛍ௧ᛩቼΔۖڂං۷ර࣠ێլᔞٽᛍ௧چ೴հທࣥ

ଅᖫጟΖʳ߻ ʳ

ʳ

ʳ

ර࣠ێΕ௧߻ࡾଅᖫጟʳ

ʳ

ʳ

˄ʼ۩ਙೃልᄐࡡ୉ᄎࣥᄐᇢ᧭ࢬխ୕ઔߒխ֨ʳ

˅ʼഏمቯᆠՕᖂልᖂઔࢬߒ໑Փسʳ

ˆʼຏಛृ܂ʳ
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 ߒኪᓢᚰհઔسฒኙቯᆠᖫֵႼᛩቼ᧯᧭ፖا
ቅ࣢։ 1,ǵߪࡼӹ 2ǵ݅േܿ 2ǵቅᏂస 3

 

 

μ νቯᆠᖫֵႼኙ࣍ቯᆠؑߢۖاࡺΔྫڕ۞୮৵क़Ⴜ౳ऱૹ૞Δਢ੡

ቯᆠٖؑൄֲاၵሎ೯ሏᖈऱૹ૞໱ࢬհԫΖመڍऱሏড়֗אሏড়լᅝऱሏ

ᖈ۩੡ೈԱທګᖑᚲტհ؆Δ࢓࢓ՈਢధᡏཬढႼऱ່Օව֫Ζءڼڂઔߒ

ᓳ਷Δ൶ಘሏড়ኙᖫֵႼᛩ࠴ቯᆠᖫֵႼಾኙ೶ፖሏᖈऱሏড়ၞ۩ംߒ൶ڇڱ׌

ቼ᧯᧭հየრ৫ൣݮΖ׼؆Δݺଚٍشࠌਝࠃګኔ։࣫ऄΔಾኙႼ೴ऱچ๯ཬᆢ

ፖՒᣦࢬᔡ࠹հᓢᚰীኪፖ࿓৫ၞ۩ᑌ೴ᓳ਷ေ۷؆Δאࠀሽ೯س९ᙗհॺధᡏ

ᔚᐈ৫ऱ᧢֏Δ൶ಘሏড়ᔌᔏኙᖫڣᖫֵ(ছ৵شࠌሏᖈ)ழཚٵ։࣫լڤᛀྒྷֱࢤ

࿨࣠࿇෼ሏᖈ੒೯़ၴਢ੡ᐈ཈ߒઔءΔߢছཬढႼ೴փۖؾא९ऱᐙ᥼Ζسֵ

ऱΖኙ࣍ᇞᎅྨ֗אႼ೴ޡሐ๻ૠ֗ළॼᑇၦΔ࠹๶ृᎁ੡ฃ᧩լߩΖ༉ؾאছ

Գشࠌඣழၴڰڇૉ܀ऱणኪΔ࠹൷אױणउਢشࠌছऱؾ઎ΔࠐԳᑇणउشࠌ

ᑇᏺףழΔঞᄎڶᖑᚲ۟ॺൄᖑᚲऱტ࠹Ζઌ֘ऱΔૉؾছشࠌԳᑇ྇֟ 40%ழΔ

ঞ࠹๶ृᎁ੡ሏᖈ੒೯़ၴբ᥆࣍ᐈ཈ۖྤᖑᚲტΖۖሏড়ᔌᔏᖫֵس९ऱᐙ

᥼Δڇጵࢤٽऱཬᆢᓢᚰਐᑇ(IVI)ေ۷࿨࣠᧩قΔႼ೴փհሏᖈᓢᚰ׌૞ႃխڇ

֣۫ᖮᓄᖫ୶ق೴Ε्ּত੉ޜ୶ق೴ፖࣨ௅ཬढ୶ق೴࿛Կ๠Δࠡխত੉ޜ೴

ऱ IVI ଖ 80.38иΔሒࠩร IV ్(ॺൄᣤૹ)ऱᓢᚰ࿓৫Ιᖮᓄᖫ೴ऱ IVI ଖ 70.65

иΔᓢᚰ࿓৫տ࣍ɒЁIV్հၴ(ᣤૹЁॺൄᣤૹ)Ιۖ ࣨ௅೴ऱ IVIଖႛ 30.03иΔ

᥆࣍ร I్(᎘პ)ऱᓢᚰ࿓৫Ζءઔࢬߒආشऱٺႈᑌ೴ᓳ਷տၦΔೈᖫֵऱ౥உ

྇֟෷(DR)؆Δࠡץהਔ៿።৫྇֟෷(CR)Εཬઌ᧢ฆ৫(FD)Εچ๯ཬढ೏৫૾
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