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ᄔ ा 

 

    ሌጤ๸(Parthenium hysterophorus L.)ࣁ๸ࣽ૛ҁ෌ނǴғߏϷᕷ෗ِೲǴҞ߻

ςԋࣁᆵ᡼ࠄ೽ᘜϯϐѦٰΕߟ෌ނǴЪ໺ኞጄൎ೴ԃᘉ஭Ƕ٩ҁࣴزᡉҢǴނ౛

෨Нೀ౛Ǵ෨Н߻а๴ݯٛ 1 Ϻ๴޵౗ӧ 42~55%ϐ໔Ǵೱុ෨Н 3 Ϻ๴޵౗फ़

Կ 17%аΠǹѴभ෨Нೀ౛Ǵਲ਼ኧᒿ෨НϺኧቚуԶΠफ़ǴόӕᅿηஏࡋΠǴа

෨Н 3 ϺଶН 1 Ϻೱុೀ౛ၲಃ 16 Ϻࣣё೷ԋ෌ਲ਼ԝΫǹόӕᙌ౑ᓎࡋ၂ᡍ่ Ǵ݀

аᙌ౑ΒԛԖനଯ޵ޑኧ 335.3±40.45 ਲ਼/2.85m2Ǵჹྣಔനե޵ኧ 61.7±26.39 ਲ਼

/2.85m2ǹόӕപϫଯ่݀ࡋᡉҢǴ෌ਲ਼ӧ໒ࡕ޸຾Չόӕଯࡋപϫᆅ౛Ǵ֡คୁ޵

ౢғǶϯᏢٛݯ๴߻ೀ౛၂ᡍᡉҢ 23.5%ൺ࿢޹а 800X Ϸ 600X ϐࡼҔᏊໆࣣᡉ

๱ڋ׭ሌጤ๸ᅿη๴޵Ǵܭೀ౛ࡕ 11Ϻᢀჸ޵ޑኧࣁ 0ਲ਼/ዬǹ๴ࡕೀ౛ଞჹѤᅿ

ғߏਔය຾Չٛݯ၂ᡍǴ่ ݀ᡉҢࡼܭҔ 14Ϻ(2ຼ)ࡕǴӚೀ౛ᛰᏊٛݯਏ݀ؼӳǴ

ύаځ ೲ֡זډਔයϐሌጤ๸ǴࣣёၲߏҔᏊໆჹόӕғࡼఠ૛ᛰᏊΒᅿڰ13.5%

΋ݯٛޑԋਏǴೀ౛ࡕΒຼठԝ౗ၲ 100%ǹ࿶ٛݯԋਏຑ՗ࡕᑔᒧрϐ๴߻Ϸ๴

ᡉҢǴࢗೲᘉ৖ǹഁѦҖ໔ፓזफ़եሌጤጤ๸ӧᆵ᡼ҁβܭନ૛ᛰᏊǴයࣰԖշࡕ

ഁѦҖ໔ፓࢗᡉҢǴϤДӚኬ୔ሌጤ๸ਲ਼ଯऊ 70~73 cmǴΐϷΜΒДӚኬ୔ሌጤ

๸ਲ਼ଯऊ 43~108 cmϐ໔Ǵܭ 50×50 cm2 य़ᑈύ෌ਲ਼ஏࡋϤДࣁ 13~28 ਲ਼ǵΐϷ

ΜΒДࣁ 3~122ਲ਼Ǵᕴᗲख़ 47~834 gǵଳख़ 15~226 gǴβᝆ pH ॶϟܭ 5~6.9 ϐ

໔ǶКჹԃࡋϣӚ௦ኬ୔ϐफ़ߘໆᆶ෌ғໆ໔ว౜Βڀޣᡉ๱ϐ࣬ᜢ܄Ƕ 

 

 

 

ᜢᗖӷǺሌጤ๸ǵ෨Нǵᙌ౑ᆅ౛ǵϯᏢٛݯǵғ፦ໆ 
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Abstrat 

 

Parthenium weed (Parthenium hysterophorus L.) is one of the Asteraceae 

herbaceous plants with high rapid growth and reproduction. It has become a wide 

spread naturalized invasive plants in southern Taiwan. Submmergence tests was 

conducted on seed gemenation and the results showed that the gemenation rate 

were 42~55% with one day flood treatment. And then, the gemenation rate was 

low than 17% with 3 day flood treatment. The test on submergence effect on 

seedling showed that  seedling numbers was reduced with the increase on days 

of flooding. Seedlings were all dead after 16 days at 3Ǻ1(waterǺdry) treatment at 

various seed densities. Different tillage method test showed the highest 

germinations was 335.3±40.45 plant/square for tillage twice, and lowest 

germinations was 61.7±26.39 plant/square for non-treatment. In different 

mowing height test of patherenium weed under field, there were no regeneration 

of parthenium in all treatment. The results of pre-emergence herbicide treatment 

showed that 23.5% oxyfluofen had best inhibit germination of parthenium weeds 

by two doses of 800X and 600X. Germination numbers was 0 seedling/tray after 

treatment 11 days. Four stages of post-emergence weed development: young, 

9~12 leaf, post-flowers at greenhouse and adult field plants were tested. The 

result showed that all herbicides used with two doses of each can inhibit growth 

at fourth stage after 14 day treatment. But, the best herbicide is 13.5% 

glufosinate-ammonium, it had rapid and uniform control effectiveness (160X and 

120X) at different stages of perthenium growth. The death rate was around 100% 

of parthenium seedlings after 14 day treatment. Field survey study showed that 

Parthenium weed reach about 70~73cm in height at June, and 43~108cm in 

height at September and December. The plant density range from 13~28 plants 

and 3~122 plants in 50×50 cm2 square.at June, September and December, 

respectively Total fresh weights were between 47~834g, dry weight 15~226g. 

soil pH 5.0~7.0. Investigating on the relationship between rainfall and the 

biomass on the sampled plots showed that their were closely related. 

key wordsǺParthenium hysterophorus L., water control, tillage management, 

chemical control, biomass 
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 ق߻

    ሌጤ๸ࣁ๸ࣽ૛ҁ෌ނǴচౢܭऍ୯ࠄ೽ǵᏀՋঢǵֻ೿܎

ථǵՋӑࡋဂ৞Ϸࠄऍࢪ฻୯ǴҞ߻ቶݱΕځߟд٥዗஥ᆶྕ஥

Ӧ୔(൹฻Ǵ1988)Ƕ߈ԃٰӧЃ୷ථڶǵӑࡋǵύ୯ǵᐞࢪǵޭ

٥ӓǵষ༞߮К٥฻Ӧҭԋࣁ΋ख़εୢᚒ(Javaid et al., 2010)Ƕᆵ

᡼നԐܭ 1988ԃӧܿࡀᑜΐӵໂว౜ᙫၞǴԿϞሌጤ๸ςԋࣁ

 ೲᘉ৖Կύ೽Ϸܿ೽Ӧ୔Ƕז೽ᘜϯϐᚇ૛(൹฻Ǵ1988)Ǵ٠ࠄ

ځǴسਥޑԖၨుڀǴނԃғ෌ൂࣁрǴሌጤ๸ࡰزΓࣴ߻    

ҥಳଯऊޔ 30~150ϦϩǴ೽ϩёၲ 200Ϧϩǹ྽׎޵޸ԋਔǴ

ԋϩЍǹ෌ਲ਼ӄᡏ೏อᕫ׎Ǵ٠޵๴ғୁۈ෌ਲ਼ယ୷೽཮໒ځ

ЛǶယԪᆘՅϕғࠠᄊϷελᡂϯεǴ΋ӣԳރӄ຋ԿΒӣԳ

຋Ǵယ୷ค࢓Ƕᓐׇ޸ރǴλЪӭኧǴԋゾރ܊Ǵᓐޔ޸৩ 3~5

Ϧᮯ;ڀᐱ੝ޑ Ԗ޸ळТǶ؂Ԛޑف5ঁ໌ 4~5ঁ໵Յུࠠλ݀Ƕ

ሌጤ๸ӢғזߏೲЪᕷ෗ΚமǴอਔ໔ϣջёౢғεໆᅿηǴ٠

ჹ෈Ӧ೷ԋӒ্Ƕሌጤ๸ڀԖ܄ࢥǴځ෌ਲ਼Ϸ޸ણǴёЇଆҜጥ

ણੱǵ਻ഹ฻੯ੰǴӒ্Γᡏ଼நࣗ႐(൹฻Ƕ1988Ǵ৪ᆶ޸ǵݹ

ጯǶ2002)Ƕ 

    ᚇ૛ٛޑݯБݤǴёཷౣϩࣁႣٛ܄ǵނ౛ǵғނǵϯᏢϷ

ਭ୻ᆅ౛฻ϖεᜪǴځύаނ౛ϷϯᏢБݤനத೏௦ҔǴނ౛܄
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БݤӵవНǵ዗ೀ౛ǵОᐨǵӚᜪπڀϷᐒఓϐճҔ(ጯ฻Ǵ2006)Ƕ

ϯᏢٛ٩ࢂ߾ݯ᎞ӝԋϐϯᏢᛰᏊ຾Չᚇ૛ٛޑନǴ٩բҔᐒڋ

ёεठϩࣁ൳ᜪǴғߏፓ࿯Ꮚǵữ୷ለӝԋڋ׭Ꮚǵિ፦ӝԋ׭

ᏊǵಒझጢઇᚯᏊϷՅનڋ׭ᏊǵӀӝբҔڋ׭ߏᏊǵѴभғڋ

ғӝԋڋ׭Ꮚ฻ǹҞ߻ѱय़΢ε೽ϩа๴߻ǵ๴ࡕǵᒧ᏷ߚ܈܄

ᒧ᏷ٰ܄ϩᜪǶ 

    คፕӵՖନ૛ᏊϐЬाфҔӧזܭೲၲډᚇ૛ٛନϐਏ݀

аϷ෧ϿΓΚޑ੃઻ǶԶӧሌጤ๸ޑϯᏢٛݯ΢ǴҁࣴزЬाа

3ᅿ๴߻(ࡼளলǵၲԖᓪϷൺᆘ޹)Ϸ 4ᅿ๴ࡕ(Ѓ܎ϫǵ჏ᕗᖻǵ

2,4-DϷڰఠ૛)ϐନ૛Ꮚೀ౛Ǵຑ՗όӕନ૛Ꮚϐ໔ݯٛޑਏ

౗ǴаΠࣁӚᅿᜪࠠନ૛Ꮚ࣬ᜢϟಏǶ 

΋ǵࡼளল(pendimethalin) 

  ϯᏢԋϩǺN-(1-ethylpropyl)-2, 6-dinitro-3,4-xylidine 

  բҔᐒڋǺβᡣࡼҔࠠନ૛ᏊǴڋ׭ᆢᆅᆫӝǴυᘋᆶಒझϩ

຋Ԗᜢϐ༾ᆅ׎ԋǴౢғᐉӛᘉ஭ϐӭਡಒझǶҗ

๴วύϐѴ޵ϷѴਥ֎ԏࡕǴӆֽ೽ᙯ౽Ƕ 

ΒǵၲԖᓪ(diuron) 

  ϯᏢԋϩǺ3-(3,4-dichlorophenyl)-1,1-dimethylurea 
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  բҔᐒڋǺӀӝբҔӝԋڋ׭ᏊǴυᘋ PSIIس಍ύႝη໺ሀϷ

ӀૈᙯඤǴౢғԾҗ୷װᔐಒझጢǶਥϷ޵֎ԏϐ

ᛰᏊё࿶җЕ፦೽ӛ΢ᙯ౽Ƕ 

Οǵൺᆘ޹(oxyfluorfen) 

  ϯᏢԋϩǺ2-chloro-α, α, α-trifluoro-p-tolyl 3-ethoxy-4-nitrophenyl ether 

  բҔᐒڋǺβᝆ܈ѴभࡼҔϐௗ᝻ࠠନ૛ᏊǴڋ׭ᆶယᆘનғ

Ԗᜢϐ PPOሇન܄ࢲǴᏤठ Proto IXಕᑈǴౢԏࢲ

ϯ਼ǴઇᚯಒझጢЇଆಒझ፦ᅖᅅǶ 

ѤǵЃ܎ϫ(paraquat) 

  ϯᏢԋϩǺ1, 1’-dimethyl-4, 4’-bipyridylium dichloride 

  բҔᐒڋǺ๴ࡼࡕҔϐௗ᝻ࠠନ૛ᏊǴυᘋ෌ނӀӝբҔύ PSI 

ԋԾҗ୷Ǵઇᚯಒझጢֹ׎಍ϐႝη໺ሀǴӕਔس

᏾܄Ƕ 

ϖǵ჏ᕗᖻ(glyphosate) 

  ϯᏢԋϩǺisopropylamine salt of N-(phosphonomethyl)glycine 

  բҔᐒڋǺữ୷ለӝԋڋ׭ᏊǴڋ׭෌ނಒझϣ EPSPSሇનࢲ

ᘐशЧữለǵႀữለϷՅữለϐғԋǴ֎ԏߔǴ܄

ᛰᏊёҗယТᙯ౽ԿғߏᗺǶ 
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ϤǵΒǵѤɡӦ(2,4-D) 

  ϯᏢԋϩǺ(2,4-dichlorophenoxy)acetic acid 

  բҔᐒڋǺಳယ๴ࡼࡕҔϐғߏፓ࿯Ꮚࠠନ૛ᏊǴӧ෌ᡏϣϐ

բҔᜪ՟㞑㤺ΌለǴ֎ԏϐᛰᏊёҗယТᙯ౽Կғ

 ᗺǶߏ

Ύǵڰఠ૛(glufosinate-ammonium) 

  ϯᏢԋϩǺammonium -DL-homoalanin –4-ylȐmethylȑphosphinate 

  բҔᐒڋǺڋ׭ glutamine synthase ሇનӝԋ glutamineǴቹៜ

ಒझϣේ҅ޑதжᖴǴϷౢғ਽ಕᑈϐ্ࢥ౜ຝǴ

ࡕᛰࡼܭ 3-5Ϻ෌ਲ਼߄౜рᛰਏǴ຾ԶᏤठԝΫǶ

ਏِ݀ೲЪ࡭Φǵӧβᝆύϩှזόූ੮ǵϷჹᕉ

ნቹៜλ฻੝܄Ƕ(ᇳ฻Ǵ2003) 

    ҁࣴزЬाҞޑӧܭΑှሌጤ๸Җ໔ғߏғᄊǴ٠٬Ҕόӕ

Πё٬Ҕ(ᕉნ܈)όӕҖ໔ܭ൨рפǴ(౛ϷϯᏢБԄނ)ࡼ௛ݯٛ

ϐٛݯჹ฼ǴᏇૈග࣬ٮᜢᆅ౛ൂՏୖԵǴаှ،ሌጤ๸ΕߟϷ

ᘉ৖ϐୢᚒǶ 
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Ьाπբ໨Ҟ 

    ҁԃࡋϐࣴزЬाаόӕނ౛ϷϯᏢᛰᏊБԄٛݯሌጤ

๸Ǵ٠຾Չځਏ݀ຑ՗ǴЬा຾Չϐπբ໨ҞӵΠǺ 

΋ǵപϫǵ෨Нᙌ౑ᏹբჹሌጤ๸ٛݯਏ݀௖૸Ƕ 

Βǵόӕ๴߻ନ૛Ꮚჹሌጤ๸ᅿη๴ڋ׭޵ਏ݀௖૸Ƕ 

Οǵόӕ๴ࡕନ૛Ꮚჹሌጤ๸όӕғߏਔයٛૈݯΚ௖૸Ƕ 

Ѥǵሌጤ๸ഁѦϩթᆶ෌ރ܄ނϷғ፦ໆ฻ፓࢗǶ 

 

΢ъԃπբ໨Ҟ  

΋ǵόӕ෨Нᏹբჹሌጤ๸ٛݯਏ݀௖૸Ƕ 

Βǵሌጤ๸ഁѦϩթ௃׎ᆶރ܄ፓࢗǶ 

 
Πъԃπբ໨Ҟ 

΋ǵപϫϷᙌ౑ᏹբჹሌጤ๸ٛݯਏ݀௖૸Ƕ 

Βǵόӕ๴߻ନ૛Ꮚჹሌጤ๸ᅿη๴ڋ׭޵ਏ݀௖૸Ƕ 

Οǵόӕ๴ࡕନ૛Ꮚჹሌጤ๸όӕғߏਔයٛૈݯΚ௖૸Ƕ 

Ѥǵሌጤ๸ഁѦϩթ௃׎ᆶރ܄ፓࢗǶ 
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 ݤ਑Б׷

΋ǵόӕപϫଯࡋϷᙌ౑ᏹբჹሌጤ๸ٛݯϐਏ݀ 

    ჴᡍаഁѦҖ໔຾Չሌጤ๸ᚇ૛ϐപϫϷᙌ౑ᆅ౛Ǵപϫᆅ

౛௦ҔഁѦғߏϐሌጤ๸ς໒޸ϐ෌ਲ਼Ǵ೛࿼Җ໔ኬ୔ࣁ

2.0*2.5m2Ǵܭ٠ኬ୔ϣϐሌጤ๸຾Չപϫᆅ౛Ǵ෌ਲ਼೽ҽϩձ੮

Ӧ΢೽ڗ 0ǵ5ǵ10ǵ20 cmଯࡋǴപڗΠϐ෌ਲ਼ܫ࿼ܭ၂୔ѦൎǴ

၂ᡍ௦ֹӄ೹ᐒ୔໣೛ी(RCBD)Ǵ؂ೀ౛ख़ፄ 3ԛǴ෌ਲ਼പϫࡕ

ᢀჸᎩ੮೽ՏԖคว޵௃ࢂ܈׎ԝΫǶ 

    ᙌ౑ᆅ౛ӕኬ௦ҔഁѦҖ໔ϐሌጤ๸ς໒޸ϐ෌ਲ਼Ǵ೛࿼Җ

໔ኬ୔ࣁ 1.5 * 1.9 m2Ǵܭ٠ኬ୔ϣϐሌጤ๸຾Չᙌ౑၂ᡍǴаѤ

ᅿόӕೀ౛ϩձࣁ੮ڗӦ΢೽(҂ೀ౛)ǵڗΠӦ΢೽ǵೱӕӦ΢

೽෌ਲ਼ֹӄᙌΕβύаϷಃ΋ԛᙌ౑࿶ѤϺࡕӆԛ຾Չᙌ౑ᏹ

բǹ၂ᡍ௦ֹӄ೹ᐒ୔໣೛ी(RCBD)Ǵ؂ೀ౛ख़ፄ 4ԛǴܭ٠ೀ

౛ࡕᒿਔᢀჸ٠૶ᒵሌጤ๸෌ਲ਼ԖคӆԛғߏǴаϷβύᅿηว

 Ƕ׎௃޵
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Βǵόӕ෨Нೀ౛ჹሌጤ๸ٛݯϐਏ݀ 

    ၂ᡍᅿηǺ௦໣ഁѦሌጤ๸ԋዕᅿηǴ࿶ၸଳᔿࡕᓯᙒܭ 5

℃հᙒ৤ഢҔǶ 

 (΋) ๴߻޵෨Н၂ᡍ 

    ҁ၂ᡍа 30 × 60 × 5 cm3 ϐ༟ጤዬϣ౰ΕᝆβǴᅿηໆ

ୖྣ΢ԃࡋሌጤ๸ഁѦҖ໔ፓ܌ࢗளǴ؂ҥБϦЁϐᅿηໆ

(ϩձа 216ಈᅿη/m3Ϸ 469ಈᅿη/m3Βೀ౛)ኞᅿǴ٠ҥ

ջ๏ϒ෨Нೀ౛(෨НǺଶН 3Ǻ1ǵ2Ǻ2ǵ1Ǻ3(Ϻ)ൂࣁ΋ൻ

ᕉ)Ϸჹྣಔ؂В๏НǴൻᕉ 4ԛࡕፓࢗሌጤ๸Ӹࢲኧǵғߏ

௃٠׎ϩݯٛ݋ਏ݀Ƕ 

(Β) ๴ࡕ޵෨Н၂ᡍ 

    ҁ၂ᡍа 30 × 60 × 5 cm3༟ጤዬϣ౰Εᝆβࣁਭ୻ϟ

፦Ǵᅿηኞᅿໆୖྣ΢ԃࡋሌጤ๸ഁѦҖ໔ፓ܌ࢗள(ӵ΢ॊ

ჴᡍ(΋))Ǵ؂ҥБϦЁϐᅿη Ǵໆܭ٠ᅿη๴ࡕ޵ҁယၲ 4~5

ယਔ๏ϒа෨Нೀ౛Ǵ(෨НǺଶНൻᕉВኧࣁǹ3Ǻ1ǵ2Ǻ2ǵ

1Ǻ3(Ϻ)฻)Ϸჹྣಔ؂В๏НǴൻᕉ 4 ԛࡕፓࢗሌጤ๸Ӹࢲ

ኧǵғߏ௃٠׎ϩݯٛ݋ਏ݀Ƕ 
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Οǵόӕ๴߻ନ૛Ꮚჹሌጤ๸ᅿη๴ڋ׭޵ਏ݀௖૸ 

(΋)၂ᡍᅿηǺ௦໣ഁѦሌጤ๸ԋዕᅿηǴ࿶ၸଳᔿࡕᓯᙒܭ 5

ʚհᙒ৤ഢҔǶ 

 (Β) ๴߻޵ନ૛Ꮚ၂ᡍ 

    ஒሌጤ๸ᅿηኞᅿܭభዬϣᒿջа๴߻ନ૛Ꮚೀ౛ǴᛰᏊᅿ

ᜪ௦ѱ୧ϐ๴߻ନ૛ᏊኧᅿǺ34%ࡼளল(pendimethalin)٢Ꮚǵ

80%ၲ Ԗᓪ(diuron)ёྒྷ܄ણᏊǵ23.5%ൺᆘ޹(oxyfluorfen)٢Ꮚа

Ϸჹྣಔ(คೀ౛)Ǵа෌ߥނៈЋнதҔҖ໔௢ᙚᛰໆ٬ࣁҔ

ໆǴϩձෳ၂চᏊໆϷচᏊໆ 75%ϐᛰᏊᐚࡋ(৪ᆶጯǴ2004)Ǵ

ਏ݀Ǵ؂ೀ౛຾Չݯٛࢗፓ݋෌ਲ਼ϸᔈϷϩࢗ؂ຼፓࡕᛰࡼ 3ख़

ፄǴ؂ख़ፄ 100ಈᅿηǶ࣬ ᜢࡼҔᏊໆϷԖਏᐚࡋ(active ingredient, 

a.i.)ӵ߄΋܌ҢǶ 

 

Ѥǵόӕ๴ࡕନ૛Ꮚჹሌጤ๸όӕғߏਔයٛૈݯΚ௖૸ 

    ၀၂ᡍࢂஒሌጤ๸ғߏ໘ཷࢤϩࣁѤයǴϩձࣁǺ(1)ว޵Կ

ҁယ 3~4ယ(Ѵभය)Ǵ(2)ҁယၲ 9~12ယۘ҂ܜᙙ(ύभය)Ǵ(3)

ఒϩ݄ၲ޸Ǵ(4)(ය߃޸໒)ԋዕ޸ळᡉ౜Կಃ΋Ԛ޸ 3~4݄ǴЪ

؂΋ϩ݄ԿϿ΋Ԛ޸ԋዕ฻ਔය(໒ࡕ޸ය) (ഁѦҖ໔၂ᡍ)Ƕܭ

όӕਔයϣ຾Չନ૛ᏊᛰᏊᆅ౛Ǵа 24%Ѓ܎ϫ(paraquat)ྋనǴ

41%჏ᕗᖻ(glyphosate)ྋనǵ80%ΒǵѤ-Ӧ(2,4-D)Нྋ܄ણᏊϷ
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Ҕࡼ၂ᡍǴ࣬ᜢݯఠ૛(glufosinate)ྋన฻ѤᅿǴ຾Չٛڰ13.5%

ᏊໆϷԖਏᐚࡋ(active ingredient, a.i.)ӵ߄΋ǹ၂ᡍаֹӄ೹ᐒ୔

໣೛ी(RCBD)Ǵ؂ೀ౛ख़ፄ 3ԛǴीᆉ٠КၨόӕᛰᏊϐٛݯਏ

౗Ǵаᑔᒧ፾ҔᛰᏊٮၭ҇ୖԵǶ 

 

 

 ࡋҔᏊໆϷԖਏᐚࡼǵࡋ΋ǵόӕᜪࠠၭᛰᐚ߄

ද೯Ӝ ᐚࡋ(%) Ꮚࠠ ีញ७ኧ Ԗਏᐚࡋ(a.i.) g ha-1 

 ளল    200 X      1020ࡼ

(pendimethalin) 
   34   EC* 

   266 X       765 

ၲԖᓪ    500 X       960 

(diuron) 
   80   WP 

   666 X       720 

ൺ࿢600    ޹ X       235 

(oxyfluorfen) 
   23.5   EC 

   800 X       176 

Ѓ܎ϫ    150 X      1440 

(paraquat) 
   24   SL 

   200 X      1080 

჏ᕗᖻ    100 X      2460 

(glyphosate) 
   41   SL 

   133 X      1845 

ΒǵѤɡӦ    200 X      2400 

(2,4-D) 
   80   SP 

   266 X      1800 

 ఠ૛    120 X       675ڰ

(glufosinate- 

ammonium) 

   13.5   SL 
   160 X       506 

*Ǻόӕၭᛰϐ٬ҔᏊࠠǶEC:٢ᏊǴWPǺёᔸ܄ણᏊǴSLǺྋనǴSPǺНྋ܄ણᏊǶ 
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ϖǵഁѦғ፦ໆፓࢗ 

੝ߏғނ෌ځόӕӦ୔ሌጤ๸ϐғ፦ໆϷࢗኬፓܜۑ؂    

௼ဂᘉ৖ϐځϷߏ࿯ϐ਻ংᕉნჹሌጤ๸ғۑǴҔаΑှόӕ܄

ቹៜǶӕਔҭᔠຎόӕ௼ဂΠǴ෌ਲ਼੝ࢂ܄ցςԖᒪ໺ϩᚆ౜

ຝǶፓࢗኬ୔а 50 × 50 cm2ൂࣁՏǴϩձीᆉൂՏय़ᑈϣϐሌ

ጤ๸෌ਲ਼ኧໆǵᗲख़Ϸଳख़Ǵ؂΋ኬ୔Ӛ௦໣ 3ᗺǴ؂΋ۑ࿯௦

ኬ΋ԛǹᗲख़Ϸଳख़೽ϩǴഁܭѦ௦໣෌ਲ਼ࡕᒿջગڗᗲख़Ǵ٠

а 70℃ೱុ੗ଳ 48λਔෳໆځଳख़Ƕ 
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่݀ 

΋ǵόӕപϫଯࡋϷᙌ౑ᏹբჹሌጤ๸ٛݯϐਏ݀ 

(΋)ᙌ౑ᏹբჹሌጤ๸ٛݯϐਏ݀ 

    ᙌ౑ᆅ౛ӧഁѦҖ໔аപϫǵᙌ౑΋ԛǵᙌ౑ΒԛϷჹ

ྣಔ(҂ೀ౛)ϐ၂ᡍǴӧೀ౛ 1ঁДࡕǴीᆉӚೀ౛ಔޑѳ֡

ኧ޵ѳ֡ޑኧǴ่݀ᡉҢӧѤᅿೀ౛ύаᙌ౑ΒԛԖനଯ޵

335.3±40.45ਲ਼/2.85m2Ǵаപϫว޵ኧԛϐ(253.0±49.49)Ǵځ

ύᙌ౑΋ԛᆶᙌ౑Βԛǵപϫϐ໔Ǵೀ౛คᡉ๱ৡ౦ǹӧѤ

ᅿೀ౛ύаჹྣಔԖനե޵ޑኧ 61.7±26.39ǶӦ΢೽ԋዕਲ਼

ኧໆӚೀ౛ऊࣁ 9~11ਲ਼(߄Β)Ƕ 

 

 ኧ޵Βǵહ౑ᏹբΠሌጤ๸ᅿηว߄     

 

 

 

 

 

 

 

 

 

 

 

 

 

ೀ౛ ѳ֡޵ኧ(ਲ਼/2.85m2) Ӧ΢೽ԋዕਲ਼ኧ 

ჹྣಔ 61.7 ± 26.39c*      11.3 

പϫ 253.0 ± 49.49ab      11.7 

ᙌ౑΋ԛ 204.5 ± 105.65b      10.5 

ᙌ౑Βԛ 335.3 ± 40.45a       9.7 

99ԃѳ֡ॶ    286.94  

99ԃനεॶ    425.22  
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(Β)പϫᏹբჹሌጤ๸ٛݯϐਏ݀ 

    ၂ᡍഁܭѦҖ໔຾Չόӕപϫଯࡋ 0ǵ5ǵ10Ϸ 20cmǴ

а 2.0*2.5mϣǴ؂၂୔ሌጤ๸ኧऊ 3~16ਲ਼Ǵ຾Չപϫࡕ 1

ঁДǴीᆉ၂ᡍ෌ਲ਼Ԗคୁ޵ғߏ௃׎Ǵᢀჸ่݀ӧ܌Ԗޑ

ೀ౛ύǴപϫ܌੮Πޑ෌ਲ਼೽ϩ٠ؒԖวޑ޵௃׎ǴԶ෌ਲ਼

ӧപϫ߾ࡕ೴ᅌ࢏๺Ƕ(კ 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   კ 1.ሌጤ๸෌ਲ਼പϫೀ౛௃׎ a. 0cm, b.5cm, c.10cm, d.20cmǶ 

 

b 

d 

a 

c 
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Βǵόӕ෨Нೀ౛ჹሌጤ๸ٛݯϐਏ݀ 

(΋) ๴߻޵෨Н၂ᡍ 

  1. ෨Нೀ౛ჹሌጤ๸ᅿηว޵౗ϐቹៜ 

    ҁ၂ᡍаሌጤ๸ᅿηӧٿᅿஏࡋΠ 216Ϸ 469ಈ/m3(Ԝஏࡋ

٩΢΋ԃीฝϣϐҖ໔ᅿη৤ၗ਑᏾౛܌ள)Ǵаόӕ෨Нਔ໔

(෨НǺଳᔿǵ1Ǻ3ǵ2Ǻ2ǵ3Ǻ1Ϻ)Ǵෳ၂ٛݯ௃׎Ǵ၂ᡍ࣬ᜢ

่݀ӵΠ߄΋Ǵሌጤ๸ᅿηኧࣁ 216ಈ/m3ஏࡋೀ౛ਔǴᅿη๴

ಃࡕೀ౛ܭኧໆ޵ 5ϺջԖᡉ๱ৡ౦Ǵа෨Н 1Ϻଳᔿ 3ϺǴԖ

നଯޑว޵ኧ 8.3±2.08ਲ਼Ǵ๴޵౗ࣁ 42%Ǵ෨Н 3Ϻଳᔿ 1ϺԖ

നեޑว޵ኧ 1.7±2.08ਲ਼Ǵ๴޵౗ࣁ 9%ǹൻᕉѤԛࡕջಃ 17ϺǴ

๴޵ኧໆϝа෨Н 1Ϻଳᔿ 3ϺǴԖനଯ޵ޑኧ 8.3±2.08ਲ਼Ǵ๴

ࣁ౗޵ 45%Ǵ෨Н 3Ϻଳᔿ 1ϺԖനեޑว޵ኧ 1.7±2.08ਲ਼Ǵ๴

ࣁ౗޵ 7%ǹ؂ԛൻᕉ๴޵౗෨Н 1Ϻଳᔿ 3Ϻೀ౛ϟܭ 42~55%

ϐ໔Ǵ෨Н 3Ϻଳᔿ 1Ϻϟܭ 7~14%ϐ໔(߄Ο)Ƕ 

 ϐቹៜ(216ಈᅿη/m3)޵Οǵόӕ෨НϺኧჹሌጤ๸ᅿη๴߄

1 5 9 13 17 Вኧ  

 ೀ౛ 

(෨НǺଶН) 
๴޵ኧ ๴޵ኧ ๴޵

౗(%) 
๴޵ኧ ๴޵

౗(%) 
๴޵ኧ ๴޵

౗(%) 
๴޵ኧ ๴޵౗

(%) 

1Ǻ3 0 8.3 ± 2.08a* 42 10.7 ± 4.93a 54 10.3 ± 2.89a 52 11.0 ± 2.00a 55 

2Ǻ2 0 4.7 ± 2.08ab 24 7.7 ± 4.62a 39 7.7 ± 3.78a 39 7.0 ± 4.35ab 35 

3Ǻ1 0 1.7 ± 2.08b  9 2.7 ± 3.06a 14 1.3 ± 2.31b  7 1.3 ± 2.31b  7 

*ǺӕՉϣमЎӷ҆ό࣬ӕޣǴ߄Ңೀ౛ѳ֡ॶ҂ၲ 5%ᡉ๱Нྗ(L.S.D) 
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    ᅿηஏࣁࡋ 469ಈ/m3ਔǴ၂ᡍ่݀ᆶᅿηஏࣁࡋ 216ಈ/m3

࣬՟Ǵόӕೀ౛໔ৡ౦ᡉ๱Ǵ޵ኧࣣа෨Н 3Ϻଳᔿ 1Ϻࣁᡉ๱

ࣁኧ٩ׇ޵วࡕдΒೀ౛໔คᡉ๱ৡ౦Ƕ17Вځനեࣁ 6.7±2.89

ਲ਼ǵ3.0±6.60ਲ਼ǵ4.0±4.58ਲ਼Ϸ 3.0±3.00ਲ਼Ǵว޵౗ࣁ 17%ǵ8%ǵ

10%Ϸ 8%ǹ؂ԛൻᕉ๴޵౗෨Н 1Ϻଳᔿ 3Ϻೀ౛ϟܭ 38~53%

ϐ໔Ǵ෨Н 3Ϻଳᔿ 1Ϻϟܭ 8~17%ϐ໔Ǵ่݀ӵ߄ѤǶ 

 ϐቹៜ(469ಈᅿη/m3)޵Ѥǵόӕ෨НϺኧჹሌጤ๸ᅿη๴߄

1 5 9 13 17 Вኧ  

 ೀ౛ 

(෨НǺଶН) 
๴޵ኧ ๴޵ኧ 

๴޵

౗

(%) 

๴޵ኧ ๴޵

౗(%) 
๴޵ኧ 

๴޵

౗

(%) 

๴޵ኧ ๴޵

౗(%) 

1Ǻ3 0 19.0 ± 6.24a* 48 21.0 ± 5.57a 53 21.0 ± 6.00a 53 15.0 ± 5.19a 38 

2Ǻ2 0 13.0 ± 5.51ab 33 18.0 ± 6.81a 45 19.7 ± 8.33a 48 19.7 ± 7.02a 48 

3Ǻ1 0 6.7 ± 2.89b 17 3.0 ± 3.60b  8 4.0 ± 4.58b 10 3.0 ± 3.00b  8 

*ǺӕՉϣमЎӷ҆ό࣬ӕޣǴ߄Ңೀ౛ѳ֡ॶ҂ၲ 5%ᡉ๱Нྗ(L.S.D) 

    ќѦόӕ෨Нೀ౛ΠǴځว޵ޑࡕ޵ኧϿԖᒿ๱෨Нޑԛኧ

Ϸਔ໔ቚуԶफ़եᖿ༈ǴӵΠკ 2ǵ3ᡉҢǴόӕஏޑࡋᅿηໆ

216Ϸ 469ಈ/m3Ǵܭ΋໒ۈаόӕਔ໔෨Нೀ౛ΠǴԖόӕޑ๴

ኧѦǴ෨Н޵ 1Ϻଳᔿ 3ϺϷ෨Н 2Ϻଳᔿ 2ϺϐΒᅿೀ౛БݤǴ

ύࡕය 9~17Ϻ޵ኧၨϿफ़ե܈คΠफ़ǹԶΒᅿᅿηஏࡋϐ෨Н 3

Ϻଳᔿ 1Ϻೀ౛Ǵ၂ᡍࡕය 13~17ϺਔǴ޵ኧࣣԖΠफ़ᖿ༈Ƕ 
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๴

޵

ኧ 

Ȓ

ਲ਼

ȓ 

๴

޵

ኧ 

Ȓ

ਲ਼

ȓ 

 

 

 

 

 

 

 

 

 

 

 

კ 2.όӕ෨НϺኧჹሌጤ๸ᅿη๴޵ϐቹៜ(216ಈᅿη/m3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

კ 3.όӕ෨НϺኧჹሌጤ๸ᅿη๴޵ϐቹៜ(469ಈᅿη/m3) 

 

 

ೀ౛Ϻኧ 

ೀ౛Ϻኧ 
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  2. ሌጤ๸ᅿηܭ෨Нೀ౛ࡕჹܭ๴ࡕ޵ғߏϐቹៜ 

    ᅿηஏࣁࡋ 216ಈ/m3ϐೀ౛ಔǴ၂ᡍԿಃ 5ϺѝԖ෨Н 1

Ϻଳᔿ 3Ϻೀ౛Ԗ೽ϩߏҁယǴځᎩΒೀ౛߾คǴৡ౦όᡉ๱ǹ

Կಃ 9 ϺωԖᡉ๱ৡ౦Ǵа෨Н 1 Ϻଳᔿ 3 ϺԖനଯယኧ

2.00±0.000ယǴ෨Н 3 Ϻଳᔿ 1 Ϻϐೀ౛ 0.40±0.547ယǴԿಃ

17Ϻа෨Н 3Ϻଳᔿ 1Ϻϐೀ౛Ԗനեယኧ 1.33±1.155ယǴځ

ᎩΒೀ౛߾ৡ౦όᡉ๱Ǵϩձࣁ 3.33±0.707ယϷ 3.33±0.500ယǶ

྽ᅿηӧ၂ᡍය໔๴ࡕ޵Ǵਲ਼ଯБय़Ӛೀ౛߻යৡ౦٠όᡉ

๱ǴԿಃ 17ϺωԖᡉ๱ৡ౦Ǵа෨Н 1Ϻଳᔿ 3ϺǴፓ܌ࢗள

ϐਲ਼ଯࣁനե 0.27±0.112 cmǴځᎩΒೀ౛߾ৡ౦όᡉ๱Ǵϩձ

ࣁ 0.59±0.196 cm(2Ǻ2Ϻ)Ϸ 0.70±0.000 cm(3Ǻ1Ϻ)ǶယߏϷယ

ቨܭ၂ᡍԿಃ 13 ϺࡕωԖᡉ๱ৡ౦Ǵယߏа෨Н 1 Ϻଳᔿ 3

ϺനଯǴϩձࣁ 0.46±0.145 cm (ಃ 13Ϻ)Ϸ 0.54±0.147 cm (ಃ

17Ϻ)ǴځᎩΒೀ౛߾ৡ౦όᡉ๱Ƕယቨಃ 13Ϻፓࢗа෨Н 1

Ϻଳᔿ 3 Ϻനଯ 0.23±0.042 cmǴ෨Н 2 Ϻଳᔿ 2 Ϻԛϐ

0.16±0.050 cmǴ෨Н 3Ϻଳᔿ 1Ϻനե 0.07±0.000 cmǹፓࢗಃ

17ϺǴа෨Н 3Ϻଳᔿ 1Ϻനե 0.13±0.000 cmǴځᎩΒᅿೀ౛

Ǵ0.29±0.065 cm (1Ǻ3Ϻ)Ϸࣁৡ౦όᡉ๱ϩձ߾ 0.26±0.148 cm 

(2Ǻ2Ϻ)(߄ϖ)Ƕ 
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 ෌ਲ਼ϐቹៜ(216ಈᅿη/m3)ࡕ޵ϖǵ෨Нೀ౛ჹ๴߄

 

Вኧ 

ೀ౛ 

(෨НǺଶН) 

1 5 9 13 17 

˞:ˠ - 0.22 ± 0.667 2.00 ± 0.000a* 2.56 ± 0.726a 3.33 ± 0.707a 

˟:˟ - 0 1.22 ± 0.972b 2.00 ± 0.000a 3.33 ± 0.500a 
ယኧ 

(ယ) 
ˠ:˞ - 0 0.40 ± 0.547c 1.67 ± 0.578a 1.33 ± 1.155b 

˞:ˠ - 0.22 ± 0.044a 0.49 ± 0.105a 0.44 ± 0.174a 0.27 ± 0.112b 

˟:˟ - 0.18 ± 0.083a 0.53 ± 0.100a 0.58 ± 0.139a 0.59 ± 0.196a 
ਲ਼ଯ 

(cm) 
ˠ:˞ - 0.18 ± 0.050a 0.56 ± 0.114a 0.63 ± 0.231a 0.70 ± 0.000a 

˞:ˠ - - 0.18 ± 0.085a 0.46 ± 0.145a 0.54 ± 0.147a 

˟:˟ - - 0.12 ± 0.029a 0.30 ± 0.070b 0.41 ± 0.056b 
ယߏ 

(cm) 
ˠ:˞ - - - 0.20 ± 0.000b 0.28 ± 0.000b 

˞:ˠ - - 0.13 ± 0.055a 0.23 ± 0.042a 0.29 ± 0.065a 

˟:˟ - - 0.09 ± 0.014a 0.16 ± 0.050b 0.26 ± 0.148a 
ယቨ 

(cm) 
ˠ:˞ - - - 0.07 ± 0.000c 0.13 ± 0.000b 

*ǺӕՉϣमЎӷ҆ό࣬ӕޣǴ߄Ңೀ౛ѳ֡ॶ҂ၲ 5%ᡉ๱Нྗ(L.S.D) 

-Ǻ߄Ңፓࢗਔ٠คԜኧᏵ 

 

    ሌጤ๸ᅿηஏࣁࡋ 469ಈ/m3၂ᡍ่݀ᆶ 216ಈ/m3࣬՟Ǵယ

ኧӧ၂ᡍύයջԖᡉ๱ৡ౦ǴԶਲ਼ଯǵယߏϷယቨӧ၂ᡍࡕයω

Ԗܴᡉৡ౦ǹ၂ᡍԿಃ 9Ϻယኧа෨Н 1Ϻଳᔿ 3ϺԖനଯယኧ

2.00±0.000ယǴ෨Н 3 Ϻଳᔿ 1 Ϻϐೀ౛ᅿηวࡕ޵ҁယۘ҂ߏ

рǴԿಃ 17Ϻа෨Н 3Ϻଳᔿ 1Ϻϐೀ౛Ԗനեယኧ 1.17±0.983

ယǴځᎩΒೀ౛߾ৡ౦όᡉ๱Ǵϩձࣁ 3.33±0.707ယ(1Ǻ3 Ϻ)Ϸ

3.22±0.667ယ(2Ǻ2 Ϻ)Ƕਲ਼ଯа෨Н 1 Ϻଳᔿ 3 Ϻϐೀ౛ࣁനե

0.31±0.66 cmǴځᎩΒೀ౛߾ৡ౦όᡉ๱Ǵϩձࣁ 0.67±0.180 
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cm(1Ǻ3Ϻ)Ϸ 0.85±0.480 cm(2Ǻ2Ϻ)Ƕೀ౛Կಃ 17Ϻ෨Н 3Ϻ

ଳᔿ 1 ϺࣣԖനեϐယߏϷယቨϩձࣁ 0.17±0.038 cm Ϸ

0.10±0.000 cmǴԶ෨Н 1Ϻଳᔿ 3ϺϷ෨Н 2Ϻଳᔿ 2Ϻϐೀ౛

ࣣԖനଯϐယߏϷယቨǴՠ۶Ԝϐ໔٠คᡉ๱ৡ౦(߄Ϥ)Ƕ 

 

 ෌ਲ਼ϐቹៜ(469ಈᅿη/m3)ࡕ޵Ϥǵ෨Нೀ౛ჹ๴߄

 

Вኧ 

ೀ౛ 

(෨НǺଶН) 

1 5 9 13 17 

˞:ˠ - - 2.00 ± 0.000a* 2.33 ± 0.500a 3.33 ± 0.707a 

˟:˟ - - 1.33 ± 0.866b 2.11 ± 0.333a 3.22 ± 0.667a 
ယኧ 

(ယ) 
ˠ:˞ - - 0 c 0.67 ± 0.816b 1.17 ± 0.983b 

˞:ˠ - 0.19 ± 0.060a 0.41 ± 0.078a 0.38 ± 0.172a 0.31 ± 0.117b 

˟:˟ - 0.18 ± 0.067a 0.52 ± 0.109a 0.64 ± 0.270a 0.67 ± 0.180a 
ਲ਼ଯ 

(cm) 
ˠ:˞ - 0.16 ± 0.073a 0.44 ± 0.230a 0.67 ± 0.437a 0.85 ± 0.480a 

˞:ˠ - - 0.20 ± 0.091a 0.49 ± 0.175a 0.50 ± 0.236a 

˟:˟ - - 0.18 ± 0.025a 0.38 ± 0.148a 0.54 ± 0.129a 
ယߏ 

(cm) 
ˠ:˞ - - - 0.15 ± 0.000a 0.17 ± 0.038b 

˞:ˠ - - 0.15 ± 0.054a 0.26 ± 0.062a 0.27 ± 0.103a 

˟:˟ - - 0.11 ± 0.022a 0.18 ± 0.043b 0.23 ± 0.038a 
ယቨ 

(cm) 
ˠ:˞ - - - 0.08 ± 0.000b 0.10 ± 0.000b 

*ǺӕՉϣमЎӷ҆ό࣬ӕޣǴ߄Ңೀ౛ѳ֡ॶ҂ၲ 5%ᡉ๱Нྗ(L.S.D) 

-Ǻ߄Ңፓࢗਔ٠คԜኧᏵ 
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(Β) ๴ࡕ޵Ѵभ෨Н၂ᡍ 

  1.෨Нೀ౛Πሌጤ๸޵ኧϐᡂϯ 

    ሌጤ๸ᅿη๴ࡕ޵ҁယၲ 4~5ယ໘ࢤǴ຾Չ෨Нೀ౛Ǵ၂ᡍ

่݀ᡉҢǴคፕᅿηஏࣁࡋՖค෨Нೀ౛Ϸ෨Н 1ϺଶЗ 3ϺǴ

٠ό཮ڋ׭ሌጤ๸ѴभғߏǹԶ෨Н 2ϺϷ෨Н 3Ϻϐೀ౛Ǵ޵

ኧӧಃ 4Ϻ໒ۈΠफ़ǴԿಃ 16Ϻ෨Н 3ϺϐѴभςӄኧԝΫ(კ

4~7)Ƕ 

 

 

 

 

 

 

 

 

 

 

 

 

 

კ 4.όӕ෨НϺኧჹሌጤ๸Ѵभϐቹៜ(20ಈᅿη/m3) 

 

 

 

 

 

 

ೀ౛Ϻኧ 

ਲ਼

ኧ 
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კ 5.όӕ෨НϺኧჹሌጤ๸Ѵभϐቹៜ(40ಈᅿη/m3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
კ 6.ሌጤ๸Ѵभ຾Չ෨Нೀ౛ၲ 16Ϻϐғߏ௃׎(20ಈᅿη/m3)Ƕ a.ค෨НǶb.෨Н 1Ϻ

ଶН 3ϺǶc.෨Н 2ϺଶН 2 ϺǶd.෨Н 3ϺଶН 1ϺǶ 

ೀ౛Ϻኧ 

ਲ਼

ኧ 

a b 

c d 
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კ 7.ሌጤ๸Ѵभ຾Չ෨Нೀ౛ၲ 16Ϻϐғߏ௃׎(40ಈᅿη/m3)Ƕ a.ค෨НǶb.෨Н 1Ϻ

ଶН 3ϺǶc.෨Н 2ϺଶН 2 ϺǶd.෨Н 3ϺଶН 1ϺǶ 

    Զόӕ෨НϺኧჹሌጤ๸ѴभғߏϐቹៜǴ၂ᡍ่݀ᡉҢǴ

ᅿηஏࣁࡋ 20(ᅿη/m3)ਔሌጤ๸Ѵभߏڙਔ໔෨Н(෨НǺଶН

03Ǻ01)ϐቹៜǴុ࡭ܭೀ౛ 8ϺࡕǴယኧςեځܭдೀ౛ࣁ

2.3±0.50ယǹќѦယቨϷယय़ᑈБय़Ǵӕኬаߏਔ໔෨НԖനե

ॶӧុ࡭ೀ౛ 8Ϻࡕϩձࣁ 0.4±0.13 cm (ယቨ)Ϸ 0.5±0.00 cm2 (ယ

य़ᑈ)ǹԶਲ਼ଯǵ৖൯Ϸယߏ฻ፓࢗ໨ҞǴӧុ࡭ೀ౛ 16Ϻࡕନ

෨Н 3Ϻೀ္ѦǴځдೀ౛٠คᡉ๱܄ৡ౦(߄)ǹ෨Н 3Ϻϐ෌

ਲ਼ܭ၂ᡍၲ 12ϺਔςӄኧԝΫ(߄Ύ)Ƕ 

a b 

c d 



 24 

    ᅿηஏࣁࡋ 40(ᅿη/m3)Ǵځယኧǵਲ਼ଯǵ৖൯Ϸယߏ฻ፓࢗ

໨ҞǴុ࡭၂ᡍԿ 16Ϻਔόӕೀ౛໔٠คᡉ๱܄ৡ౦ǹယቨ໨

ҞǴុ࡭၂ᡍԿ 12Ϻࡕӕኬаค෨Нೀ౛ࣁനଯǴߏਔ໔෨Н

ࣁനեǴϩձࣁ 1.4±0.27cmϷ 0.5±0.00cmǴယय़ᑈ໨Ҟុ࡭ܭ၂

ᡍԿ 16Ϻਔӕኬаค෨Нೀ౛ࣁനଯǴ෨Н 2Ϻࣁനեϩձࣁ

3.4±1.12 cm2Ϸ 1.0±0.44 cm2 (߄Ζ)Ƕ 
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 ϐቹៜ(20ಈᅿη/m3)ߏΎǵ෨Нೀ౛ჹሌጤ๸Ѵभғ߄

*ǺӕՉϣमЎӷ҆ό࣬ӕޣǴ߄Ңೀ౛ѳ֡ॶ҂ၲ 5%ᡉ๱Нྗ(L.S.D) 

-Ǻ߄Ңፓࢗਔ၂ᡍ෌ਲ਼ςӄኧԝΫ 

 

 

Вኧ 

ೀ౛  

(෨НǺଶН) 

0 4 8 12 16 

00:04 3.2 ± 0.42a 4.0 ± 0.47a* 4.1 ± 0.74a 4.4 ± 1.01a 4.0 ± 0.76a 

01:03 3.7 ± 1.03a 3.8 ± 0.41ab 3.3 ± 0.52b 3.3 ± 0.52b 2.6 ± 0.55b 

02:02 3.8 ± 0.41a 3.4 ± 0.55bc 4.0 ± 0.00ab 2.7 ± 0.58b 3.0 ± 0.00a 

ယኧ 

(ယ) 

03:01 3.3 ± 0.71a 2.9 ± 0.38c 2.3 ± 0.50c - - 

00:04 0.7 ± 0.22a 0.7 ± 0.18a 0.5 ± 0.20a 0.6 ± 0.36a 0.5 ± 0.13a 

01:03 0.4 ± 0.14b 0.5 ± 0.10b 0.5 ± 0.00a 0.6 ± 0.20a 0.5 ± 0.19a 

02:02 0.5 ± 0.19b 0.5 ± 0.16b 0.5 ± 0.20a 0.8 ± 0.30a 0.3 ± 0.00a 

ਲ਼ଯ 

(cm) 

03:01 0.3 ± 0.12b 0.3 ± 0.08b 0.5 ± 0.13a - - 

00:04 1.7 ± 0.78a 2.4 ± 0.98a 2.7 ± 0.98a 3.5 ± 1.01a 4.0 ± 2.00a 

01:03 1.3 ± 0.35a 1.3 ± 0.48b 1.8 ± 0.57b 2.1 ± 1.01b 2.0 ± 1.20a 

02:02 1.3 ± 0.41a 1.3 ± 0.28b 2.9 ± 0.69a 1.3 ± 1.25b 1.0 ± 0.00a 

৖൯ 

(cm2) 

03:01 1.2 ± 0.32a 1.1 ± 0.59b 0.6 ± 0.18c - - 

00:04 1.3 ± 0.19a 1.4 ± 0.24a 1.4 ± 0.18ab 2.0 ± 0.48a 2.1 ± 0.38a 

01:03 1.0 ± 0.20b 1.2 ± 0.19ab 1.3 ± 0.27b 1.5 ± 0.31ab 1.7 ± 0.51a 

02:02 1.0 ± 0.07b 1.4 ± 0.11a 1.6 ± 0.12a 1.2 ± 0.58b 1.5 ± 0.00a 

ယߏ 

(cm) 

03:01 1.0 ± 0.13b 1.1 ± 0.18b 1.1 ± 0.20b - - 

00:04 0.6 ± 0.13a 0.7 ± 0.14a 0.9 ± 0.11a 1.2 ± 0.17a 1.4 ± 0.22a 

01:03 0.5 ± 0.05b 0.5 ± 0.10b 0.7 ± 0.14b 0.9 ± 1.80b 0.8 ± 0.12b 

02:02 0.6 ± 0.07a 0.6 ± 0.06ab 0.6 ± 0.19b 0.8 ± 0.22c 0.5 ± 0.00b 

ယቨ 

(cm) 

03:01 0.4 ± 0.08b 0.5 ± 0.08b 0.4 ± 0.13c - - 

00:04 0.6 ± 0.20a 0.7 ± 0.25a 0.9 ± 0.17a 1.8 ± 0.61a 2.0 ± 0.60a 

01:03 0.3 ± 0.09bc 0.5 ± 0.17b 0.6 ± 0.27b 1.0 ± 0.37b 1.0 ± 0.40b 

02:02 0.4 ± 0.06b 0.6 ± 0.08ab 0.7 ± 0.15a 1.0 ± 0.35b 4.0 ± 0.00b 

ယय़ᑈ 

(cm2) 

03:01 0.3 ± 0.08c 0.4 ± 0.13b 0.4 ± 0.09c 0.5 ± 0.00c - 
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 ϐቹៜ(40ಈᅿη/m3)ߏΖǵ෨Нೀ౛ჹሌጤ๸Ѵभғ߄

Вኧ 

ೀ౛  

(෨НǺଶН) 

0 4 8 12 16 

 00:04 4.6 ± 0.70a* 5.1 ± 0.99a 4.5 ± 0.97a 4.3 ± 0.92a 3.8 ± 0.63a 

ယኧ 01:03 4.0 ± 0.82b 4.2 ± 0.66b 4.1 ± 0.60ab 4.1 ± 0.33a 3.5 ± 0.93a 

(ယ) 02:02 4.1 ± 0.50ab 4.0 ± 0.53b 3.6 ± 0.52b 3.6 ± 0.53a 3.0 ± 0.00a 

 03:01 3.5 ± 0.53b 3.6 ± 0.51b 3.0 ± 0.00b 3.0 ± 0.00a - 

 00:04 0.6 ± 0.30a 0.6 ± 0.29a 0.4 ± 0.20a 0.7 ± 0.20a 0.7 ± 0.32a 

ਲ਼ଯ 01:03 0.6 ± 0.22a 0.6 ± 0.40a 0.3 ± 0.12a 0.5 ± 0.17a 1.3 ± 0.23a 

(cm) 02:02 0.5 ± 0.27a 0.5 ± 0.45a 0.5 ± 0.43a 0.6 ± 0.25a 0.7 ± 0.06a 

 03:01 0.5 ± 0.20a 0.5 ± 0.23a 1.0 ± 0.35a 1.0 ± 0.00a - 

 00:04 2.7 ± 0.71a 3.7 ± 1.47a 3.9 ± 1.93a 5.3 ± 2.70a 6.2 ± 4.10a 

৖൯ 01:03 2.0 ± 0.72b 2.8 ± 2.26a 3.2 ± 0.77a 3.7 ± 1.20a 3.4 ± 1.70a 

(cm2) 02:02 2.2 ± 0.63ab 2.2 ± 0.34a 2.5 ± 1.10a 3.5 ± 1.20a 1.4 ± 0.13a 

 03:01 1.7 ± 0.89b 2.0 ± 0.79a 2.0 ± 1.24a 1.1 ± 0.00a - 

 00:04 1.5 ± 0.34a 1.7 ± 0.33a 1.6 ± 0.36a 2.2 ± 0.50a 2.8 ± 0.52a 

ယ0.28 ± 1.1 01:03 ߏb 1.6 ± 0.38a 1.7 ± 0.29a 2.1 ± 0.30a 2.5 ± 0.42a 

(cm) 02:02 1.2 ± 0.22ab 1.6 ± 0.20a 1.8 ± 0.30a 2.0 ± 0.40a 1.8 ± 0.34b 

 03:01 1.1 ± 0.21b 1.4 ± 0.38a 2.0 ± 0.53a 1.5 ± 0.00a - 

 00:04 0.8 ± 0.13a 0.9 ± 0.16a 1.1 ± 0.23a 1.4 ± 0.27a 1.7 ± 0.29a 

ယቨ 01:03 0.6 ± 1.20b 0.8 ± 0.13b 1.0 ± 0.17ab 1.2 ± 0.16b 1.3 ± 0.18b 

(cm) 02:02 0.7 ± 0.15ab 0.8 ± 0.16a 0.8 ± 0.16b 0.8 ± 0.16c 0.8 ± 0.21c 

 03:01 0.5 ± 0.13b 0.6 ± 0.13b 0.7 ± 0.21b 0.5 ± 0.00c - 

 00:04 0.8 ± 0.31a 1.1 ± 0.39a 1.3 ± 0.57a 2.3 ± 0.92a 3.4 ± 1.12a 

ယय़ᑈ 01:03 0.5 ± 0.22b 0.9 ± 0.37ab 1.2 ± 0.40a 1.7 ± 0.36ab 2.4 ± 0.58b 

(cm2) 02:02 0.6 ± 0.22ab 0.9 ± 0.21ab 1.1 ± 0.37a 1.2 ± 0.40b 1.0 ± 0.44c 

 03:01 0.4 ± 0.18b 0.7 ± 0.30b 1.1 ± 0.59a 0.6 ± 0.00b - 

*ǺӕՉϣमЎӷ҆ό࣬ӕޣǴ߄Ңೀ౛ѳ֡ॶ҂ၲ 5%ᡉ๱Нྗ(L.S.D) 

-Ǻ߄Ңፓࢗਔ၂ᡍ෌ਲ਼ςӄኧԝΫ 
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Οǵόӕ๴߻ନ૛Ꮚჹሌጤ๸ᅿη๴ڋ׭޵ਏ݀௖૸ 

    ๴߻ନ૛Ꮚ၂ᡍ่݀ᡉҢǴᅿηܭೀ౛ 7ϺࡕǴว޵౗аၲ

ԖᓪᛰᏊೀ౛നଯว޵౗ 55.7±14.29ǵ63.0±16.4(666Xǵ500X)Ǵ

ளলᛰᏊԛϐࡼ 58.0±14.11Ϸ 55.7±114.29(266Xǵ200X)аൺ࿢޹

ᛰᏊೀ౛Ԗനեว޵౗ 5.3±2.52ǵ4.0±3.46(800Xǵ600X)ǹӧೀ౛

ၲ 15ϺϐࡕǴаၲԖᓪ 500XԖനଯ޵ኧ 45.3±13.65Ǵࡼளল 200X

ԛϐ 35.0±31.00Ǵൺ࿢޹ᛰᏊӧೀ౛ၲ 15Ϻࡕᕴ޵ኧࣁ 0ਲ਼/ዬǹ

ќѦӧӚᛰᏊϐ໔аൺ࿢޹ᛰᏊ600XϷ800Xೀ౛Ԗനᡉ๱ϐٛ

ਏݯ Ǵ݀ӧೀ౛ޑࡕ 7Ϻѳ֡ว޵౗ᆶჹྣಔ࣬ၨϐΠǴΠफ़ 9%

Ϸ 6.8%(800Xǵ600X)Ǵೀ౛ၲ 11Ϻࡕӧѳ֡޵ኧςΠफ़Կ 0ਲ਼/

ዬǴԶځдᛰᏊ߾ӧೀ౛ 15ϺϐࡕϝԖӸ޵ޑࢲኧ(კ 8)Ƕ 

 

 

 

 

 

 

 

 

 

 

 

 

კ 8.όӕ๴߻ନ૛Ꮚჹሌጤ๸ᅿη๴޵౗Ϸ޵ኧϐቹៜ  

 

 

ೀ౛Ϻኧ 

ᅿ

η

ኧ 

Ȓ

ว

޵

ኧ

ȓ 

CK 

 ቺল(34%)266 Xࡼ

 ቺল(34%)200 Xࡼ

ၲԖᓪ(80%)666 X 

ၲԖᓪ(80%)500 X 

ൺ࿢800(%23.5)޹X 

ൺ࿢600(%23.5)޹X 
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Ѥǵόӕ๴ࡕନ૛Ꮚჹሌጤ๸όӕғߏਔයٛૈݯΚ௖૸ 

    ଞჹόӕғߏයϐሌጤ๸ǴऊౣϩࣁѴभǵύभϷ໒߃޸ය

Ϸࡕය(Җ໔၂ᡍ)Ѥ໘ࢤ(კ 9)Ǵ๏ϒѤᅿᛰᏊೀ౛Ǵ؂΋ᛰᏊӆ

٩෌ߥނៈЋнϐ௢ᙚҔໆϷࡌ᝼७ኧϐ75%ᐚࡋϐٿᅿᏊໆี

ញࡼҔǴӵ߄΋܌Ңǹ߻ΟයЬाӧྕ࠻ϣ຾Չ၂ᡍǴനࡕ΋ය

යϐሌጤߏғࢤᒧ᏷ӧഁѦҖ໔຾Չ၂ᡍǶаΠஒඔॊόӕ໘߾

๸๏ϒߚᒧ᏷܄ϐନ૛Ꮚݯٛځ௃׎Ƕ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
კ 9.όӕғߏਔයϐሌጤ๸Ƕa.ѴभයǶb.ύभයǶc.໒߃޸යϷ d. ໒ࡕ޸

යǶ 

 

  

  

a b 

c d 



 29 

 (1)ѴभයǺᅿηวࡕ޵Ǵҁယςၲ 3~4ယ(კ 9a)Ǵ๏ϒѤᅿ

ᛰᏊ၂ᡍ่݀ǴӚೀ౛ሌጤ๸ѳ֡ऊ܄ᒧ᏷ߚ 9~11ਲ਼Ǵܭᛰ

Ꮚೀ౛ࣣࡕԖ๺঒౜ຝౢғǴ࿶ೀ౛ࡕಃ 5Ϻନ჏ᕗᖻᛰᏊΒ

ᅿᐚࡋ෌ਲ਼ኧໆ٤༾Πफ़ѦǴځᎩᛰᏊೀ౛Πϐሌጤ๸ԝΫኧ

ໆࣣၲ 1/2а΢ǹೀ౛ၲ 10Ϻਔፓࢗว౜Ǵڰఠ૛ᛰᏊٿᅿᐚ

ኧΨफ़ࢲдᛰᏊೀ౛Ӹځೀ౛ΠǴሌጤ๸λभςӄ೽ԝΫǴࡋ

Կ 50%аΠǹ20Ϻࡕ໻Ѓ܎ϫ 200XϷ჏ᕗᖻ 133XϝԖλभ

ӸࢲǴځдೀ౛ࣣςԝΫǶ(კ 10) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

კ 10.όӕᛰᏊೀ౛Πჹሌጤ๸λभϐቹៜǶ*ǺᡂБϩ݋ᡉҢό

ӕᛰᏊೀ౛໔ၲᡉ๱ৡ౦(P≦0.05)Ƕ 

ೀ౛Ϻኧ 

ਲ਼

ኧ 

* 

Ѓ܎ϫ(24%)200 X 

Ѓ܎ϫ(24%)150 X 

჏ᕗᖻ(41%)133 X 

჏ᕗᖻ(41%)100 X 

2,4-D  (80%)266 X 

24-D  (80%)200 X 

 ఠ૛(13.5%)160 Xڰ

 ఠ૛(13.5%)120 Xڰ
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 (2)ύभයǺሌጤ๸ҁယၲ 9~12ယǴЪ෌ਲ਼ۘ҂ܜᙙ(კ 9b)Ǵ

࿶၂ᡍ่݀ࡕᡉҢǴ߃යሌጤ๸෌ਲ਼ኧໆӚೀ౛ಔ࣬߈คᡉ๱

ৡ౦ǴᛰᏊೀ౛ࡕ 4~20ϺϐᢀჸǴόӕೀ౛໔ࣣԖܴᡉޑৡ

౦Ǵаೀ౛ࡕಃѤϺԶقǴЃ܎ϫ 150XϝԖၨଯޑሌጤ๸Ӹ

ೀ౛ΠǴሌጤ๸෌ਲ਼ِೲ๺঒ԝΫǴӸࡋᅿᐚٿǴ2,4-DᛰᏊࢲ

ਲ਼ኧ໻ࢲ 1~2ਲ਼Ƕӧೀ౛ 20ϺࡕǴ܌ԖᛰᏊ֡Ԗၲڋ׭ډሌጤ

๸ғޑߏਏ Ǵ݀ନΑЃ܎ϫᛰᏊϐٿᅿᐚࡋѦǶԶ჏ᕗᖻǵ2,4-D 

Ϸڰఠ૛ࡼܭᛰࡕ 4~12Ϻёِೲڋ׭ሌጤ๸ғߏ(კ 11)Ƕ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

კ 11.όӕᛰᏊೀ౛Πჹሌጤ๸ύभϐቹៜǶ*ǺᡂБϩ݋ᡉҢ

όӕᛰᏊೀ౛໔ၲᡉ๱ৡ౦(P≦0.05)Ƕ 

ਲ਼

ኧ 

ೀ౛Ϻኧ 

* 

* * 
* 

* 

Ѓ܎ϫ(24%)200 X 

Ѓ܎ϫ(24%)150 X 

჏ᕗᖻ(41%)133 X 

჏ᕗᖻ(41%)100 X 

2,4-D  (80%)266 X 

24-D  (80%)200 X 

 ఠ૛(13.5%)160 Xڰ

 ఠ૛(13.5%)120 Xڰ
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(3)໒߃޸යǺሌጤ๸޸ఒܜрࡕǴ޸ځळᡉ౜Կಃ΋Ԛ޸ԋዕ

ਔ(კ 9c)ǴаѤᅿᛰᏊೀ౛ϐ่݀ᡉҢǴܭೀ౛ࡕಃ 4Ϻ෌ਲ਼

Ԗ٤༾๺঒௃ౢ׎ғǴаڰఠ૛ᛰᏊϐೀ౛๺঒௃׎ၨࣁᝄख़

(კ 12a)ǴЃ܎ϫᛰᏊԛϐ(კ 12b)Ǵՠಳ೽ᗋև౜ߙᆘՅǹ2,4-D

ᛰᏊ߾և౜ಳഗΠࠟϐ௃׎(კ 12c)ǶԿಃ 8ϺǴڰఠ૛ᛰᏊೀ

౛ωၲڋ׭ډբҔǴځᎩᛰᏊӧಃ 16Կ 20ϺωԖܴᡉڋ׭ޑ

௃׎(߄ΐ)ǹќѦЃ܎ϫόӕࡼޑҔᏊໆΠǴ߃ය෌ਲ਼ౢғယ

Т࢏๺ࡕǴՠؒԖܴᡉڋ׭ޑ௃׎วғǴܭᛰਏၸΑаࡕ෌ਲ਼

ϝᝩុғߏ(კ 12d)Ƕ 

 (%)౗ࢲਲ਼ӧόӕନ૛ᛰᏊೀ౛ΠϐӸ޸ΐǵሌጤ๸໒߄

ೀ౛ᛰᏊ ีញ७ኧ 0Ϻ 4Ϻ 8Ϻ 12Ϻ 16Ϻ 20Ϻ 

  200 X 100 100 100 100 100 100 
Ѓ܎ϫ  

  150 X 100 100 100 100 100 100 

  133 X 100 100 100 100 66.7 66.7 
჏ᕗᖻ 

  100 X 100 100 100 100 0 0 

  266 X 100 100 100 100 66.7 66.7 
2,4-D 

  200 X 100 100 100 100 66.7 0 

  160 X 100 100 0 0 0 0 
  ఠ૛ڰ

  120 X 100 66.7 0 0 0 0 

χ
2* - 7.3 24.00* 24.00* 16.00* 18.31* 

*ǺᡂБϩ݋ᡉҢόӕᛰᏊೀ౛໔ၲᡉ๱ৡ౦(P≦0.05) 
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კ 12.όӕᜪࠠନ૛Ꮚჹሌጤ๸໒޸ਲ਼ғߏϐቹៜǶa.13.5%ڰఠ૛ᛰᏊีញ

120७ೀ౛ࡕ 4ϺǶb.24%Ѓ܎ϫᛰᏊีញ 150७ೀ౛ࡕ 4ϺǶc.80%ΒǵѤ

-ӦᛰᏊีញ 200७ೀ౛ࡕ 4ϺǶd.24%Ѓ܎ϫᛰᏊีញ 150७ೀ౛ࡕ 16ϺǶ 

 

 

 

 

 

a b 

c d 
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 (4)໒ࡕ޸යǺሌጤ๸෌ਲ਼޸ఒϩ݄ၲ 3~4݄ǴЪ؂΋ϩ݄Կ

Ͽ΋Ԛ޸ԋዕ฻ਔ(კ 9d)ǹ၀၂ᡍഁܭѦᕉნύ၂ᡍόӕᛰᏊ

ϷࡼҔᏊໆӭჲჹ෌ਲ਼ϐቹៜǴ่݀ᡉҢഁѦҖ໔аόӕନ૛

Ꮚჹሌጤ๸ࣣёаၲڋ׭ډਏ݀Ǵӧೀ౛Կ 16Ϻ(2ຼ)ࡕǴӚ

ᛰᏊೀ౛ࣣёܴᡉ࣮рᛰᏊբҔǴౢғڋ׭ғޑߏ௃׎(ሌጤ๸

ӸࢲኧΠफ़)Ǵځύаڰఠ૛ᛰᏊڋ׭ሌጤ๸ғߏനࣁԖਏ(კ

13)ǹೀ౛ၲ 32ϺǴନЃ܎ϫ(200Xǵ150X)Ϸ 2,4-D(200X)ϐᛰ

Ꮚೀ౛ۘᎩϿኧ൳ਲ਼ѦӸࢲѦǴځᎩᛰᏊೀ౛Π෌ਲ਼ࣣςᙯࣁ

໳ԶԝΫ(კ࢏ 14)Ƕ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

კ 13.όӕᛰᏊೀ౛ΠჹഁѦҖ໔ϐሌጤ๸ቹៜǶ*ǺᡂБϩ݋ᡉ

ҢόӕᛰᏊೀ౛໔ၲᡉ๱ৡ౦(P≦0.05)Ƕ 
 

ਲ਼

ኧ 

ೀ౛Ϻኧ 

* 

* 

Ѓ܎ϫ(24%)200 X 

Ѓ܎ϫ(24%)150 X 

჏ᕗᖻ(41%)133 X 

჏ᕗᖻ(41%)100 X 

2,4-D  (80%)266 X 

24-D  (80%)200 X 

 ఠ૛(13.5%)160 Xڰ

 ఠ૛(13.5%)120 Xڰ
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კ 14.Җ໔ନ૛ᏊᛰᏊೀ౛ 24%Ѓ܎ϫีញ 200 

७ೀ౛ၲ 20Ϻࡕሌጤ๸෌ਲ਼ғߏ௃׎Ǵ๊ε೽ϩς࿶࢏๺Ǵόၸ೽ϩಳယ

ϝฅុ࡭ғߏǶ 

 

ϖǵഁѦғ፦ໆፓࢗ 

    ΢ъԃࡋ຾ՉഁѦғ፦ໆፓࢗǴՋъ೽Ѡύаࠄϐፓࢗ

่݀ǴҞ߻ሌጤ๸ϝаѠύаࠄӒ্य़ᑈၨεǴғ፦ໆፓࢗ

௦ុ࡭ଓᙫ΢΋ԃ܌ࡋ೛࿼ϐኬ୔Ǵፓࢗਲ਼ଯǵ෌ਲ਼ኧໆǵ

ᗲख़Ϸଳख़฻໨ҞǴբࣁғ፦ໆຑ՗ϐ٩ᏵǶፓ่݀ࢗӵΠ

ࣁਲ਼ଯࢶǴӚኬ୔ਲ਼ଯନᡕ(ϖ߄)߄ 108±14.34 cmѦǴځᎩ

ኬ୔ѳ֡ϟܭ 70Կ 75 cmϐ໔Ǵᡕࢶኬ୔ሌጤ๸Ǵ෌ਲ਼ஏࡋ

ӧ 50×50 cm2 य़ᑈύԖޑ 13~28 ਲ਼ό฻ޑኧໆǴᕴᗲख़

362~834 gǴଳख़ 93~226 gǴа໦݅ܿ༈ኬ୔Ԗനଯϐᗲख़
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836.3±151.34 gϷଳख़ 226.0±23.65 gǴӚኬ୔෌ਲ਼ᗲख़К(ᗲ

ख़Ǻଳख़)ѳ֡ऊࣁ 4Ǻ1Ǵβᝆ pHॶϟܭ 5~6.9ϐ໔Ǵβᝆ

ᔸࡋӚኬ୔ৡ౦ၨεǶ 

 ࢗΜǵϤДҽഁѦғ፦ໆፓ߄

෌ਲ਼ኧໆ(ਲ਼) βᝆ(5cm) 
ፓࢗӦᗺ ਲ਼ଯ(cm) 

ԋዕ Ѵभ 
ᗲख़(g) ଳख़(g) 

pH ߄य़ྒྷࡋ(%) 

Ѡύ఑෈ 71.7 ±12.47    5.3   7.0 527.9 ± 122.53  130.8 ± 54.19  6.6      14 

ᄆϯε21      6.3  13.56 ± 100.2  41.53 ± 454.0 11.3  7.3    ±7.07 70.0 ࠤ 

໦݅ܿ༈ 73.3 ±6.24    8.7  20.3 836.3 ± 151.34  226.0 ± 23.65  6.0      46 

ଯ໢ᐏᓐ 71.7 ±2.36    5.3   9.3 362.4 ± 185.72  95.3 ± 44.45  5.0     100 

 0       6.9  28.81 ± 93.5  158.28 ± 389.3 3.0   14.7   14.34± 108.3 ࢶᡕܿࡀ

 

 

    Πъԃࡋ຾ՉഁѦғ፦ໆፓࢗǴՋъ೽ѠύаࠄϐΐД

ፓ่݀ࢗᡉҢǴӚኬ୔ਲ਼ଯନܿ༈ኬ୔ਲ਼ଯࣁ 42.5±4.33 cm

ѦǴځᎩኬ୔ѳ֡ϟܭ 60Կ 80 cmϐ໔ǹ෌ਲ਼ஏࡋӧ 50×50 

cm2ޑय़ᑈύǴа໦݅ܿ༈ኬ୔Ԗനӭޑ෌ਲ਼ኧໆ(35.3ਲ਼)Ǵ

ܭϟ߾Ꭹኬ୔ځ 3~26 ਲ਼ϐ໔(ᕴਲ਼ኧ)ǹᡕࢶኬ୔നଯᗲᅿ

363.3±131.8 gϷଳख़ 67.2±24.22 gǴᐏᓐኬ୔നե 46.9±11.06 

g(ᗲᅿ)Ϸ 14.8±3.71 g (ଳख़)ǴځᎩኬ୔෌ਲ਼ᗲख़ϟܭ 97~193 

gϐ໔ǴϷଳख़ϟܭ 24~60 gϐ໔ǹ෌ਲ਼ᗲख़К(ᗲख़Ǻଳख़)Ǵ

аܿ༈ኬ୔നଯ 7Ǻ1Ǵεࠤኬ୔നե 2.6Ǻ1ǴӚኬ୔ѳ֡ऊ
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ࣁ 4Ǻ1Ǵβᝆ pH ॶϟܭ 6~7ϐ໔Ǵβᝆ߄य़ᔸࡋӚኬ୔֡

ե(߄Ѥ)Ƕ 

 

 Μ΋ǵΐДҽഁѦғ፦ໆፓ߄

෌ਲ਼ኧໆ(ਲ਼) βᝆ(5cm) 
ፓࢗӦᗺ ਲ਼ଯ(cm) 

ԋዕ Ѵभ 
ᗲख़(g) ଳख़(g) 

pH ߄य़ྒྷࡋ(%) 

Ѡύ఑෈ 60.0 ± 39.69  11.3   3 192.9 ± 68.22 60.2 ± 21.89 7.0      0 

ᄆϯε0      6.8 1.84 ± 37.1 15.36 ± 97.3 0   2.3   11.55 ± 73.3 ࠤ 

໦݅ܿ༈ 42.5 ± 4.33   4.3  31.3 166.5 ± 79.35 24.1 ± 6.85 6.2     39.7 

ଯ໢ᐏᓐ 61.7 ± 7.64   5.3   5.7 46.9 ± 11.06 14.8 ± 3.71 6.0      8.3 

 35.7     6.4 24.22 ± 67.2 131.18 ± 363.3 12.7  13.3  25.98 ± 80.0 ࢶᡕܿࡀ

 

    ΜΒДፓ่݀ࢗǴӚኬ୔ਲ਼ଯаᐏᓐኬ୔നଯ

108.3±33.29 cmѦǴܿ༈ኬ୔Ԗനեਲ਼ଯ 43.3±7.64ǴځᎩኬ

୔ѳ֡ϟܭ 75Կ 80 cmϐ໔ǹ෌ਲ਼ஏࡋӧ 50×50 cm2ޑय़ᑈ

ϣǴᄆϯεࠤኬ୔߾Ԗനӭޑ෌ਲ਼ኧໆ 122.6ਲ਼ǴѠύ఑෈

ኬ୔ԛϐ 36.3ਲ਼ǴځᎩኬ୔߾ϟܭ 8~16ਲ਼ϐ໔(ᕴਲ਼ኧ)ǹᐏ

ᓐኬ୔നଯᗲᅿ 508.6±203.47 gǴځᎩኬ୔ᗲख़߾ϟܭ

110~300 gϐ໔ǴӚኬ୔෌ਲ਼ଳख़߾ϟܭ 50~97 gϐ໔Ǵ෌ਲ਼

ᗲख़К(ᗲख़Ǻଳख़)Ǵаᐏᓐኬ୔നଯ 6.2Ǻ1ǴځᎩӚኬ୔ѳ

֡ऊࣁ 2~4Ǻ1Ǵβᝆ pHॶϟܭ 5.7~6.5ϐ໔ǴӚኬ୔βᝆ߄

य़ᔸࡋ 17~51%ϐ໔(߄ϖ)Ƕ 
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 ࢗΜΒǵΜΒДҽഁѦғ፦ໆፓ߄

෌ਲ਼ኧໆ(ਲ਼) βᝆ(5cm) 
ፓࢗӦᗺ ਲ਼ଯ(cm) 

ԋዕ Ѵभ 
ᗲख़(g) ଳख़(g) 

pH ߄य़ྒྷࡋ(%) 

Ѡύ఑෈ 75.0 ±26.46 2.3  34.0 110.7 ± 75.20 49.4 ± 51.82 6.5     18.3 

ᄆϯε17.3     6.2 55.90 ± 97.3 154.54 ± 302.8 120.3 2.3 ±25.98 80.0 ࠤ 

໦݅ܿ༈ 43.3 ±7.64 7.0 2.3 235.9 ± 142.09 60.8 ± 46.93 6.0     28.3 

ଯ໢ᐏᓐ 108.3 ±33.29 7.3 1.0 508.6 ± 203.47 81.4 ± 38.29 5.7     51.7 

 21.7     6.3 32.82 ± 50.3 87.34 ± 159.7 5.7 10.3  27.84± 80.0 ࢶᡕܿࡀ
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૸ፕϷࡌ᝼ 

΋ǵόӕപϫଯࡋϷᙌ౑ᏹբჹሌጤ๸ٛݯϐਏ݀ 

    όӕહ౑ᏹբϐ่݀܌ளǴᙌ౑ᓎࡋჹሌጤ๸Җ໔ᅿη

๴޵౗٠คܴᡉޑڋ׭ਏ݀ǴЪӦ΢೽ሌጤ๸෌ਲ਼ኧໆޑӭ

ჲᆶόӕೀ౛໔ޑ๴޵ኧ٠คܴᡉ࣬ᜢ܄Ǵ٩ჴᡍ܌ளόӕ

ೀ౛໔๴޵ኧҗӭԿϿࣁ٩ׇǴᙌ౑Βԛ>പϫόᙌ౑Ϸᙌ౑

΋ԛ>ჹྣಔǹฅԶǴԜ่݀ჹྣ΢΋ԃഁࡋѦፓࢗၗ਑(ӄ

ԃࡋѳ֡ 286.94ਲ਼Ǵനଯ 428.22ਲ਼)Ǵว౜હ౑ᏹբᆶഁѦ

෌ਲ਼࣬ၨϐΠǴβᝆ߄य़ሌጤ๸ᅿηวޑ޵ኧໆԖफ़եޑᖿ

༈ǴคፕࢂКၨܭӄԃࡋѳ֡ਲ਼ኧࢂ܈നଯޑҖ໔෌ਲ਼ኧ

ໆǴᡉҢҖ໔હ౑ᏹբё෧Ͽβᝆ߄य़ޑᅿηໆǹฅԶ٩Ᏽ

Crane฻Γ(2006)ගϷǴሌጤ๸ᅿηӧ 2मә(ऊ 5cm)ుޑβ

ύёᆢ࡭ 2ԃǴԶӧβᝆ߄य़ϝёᆢ࡭ъԃޑტڮǴԶ๸ࣽ

෌ࣁނ໚܄෌ނᅿηЪڀԖҶ઀܄Ǵশᙒӧβᝆύޑᅿηӧ

βᝆહ౑ࡕ཮ௗڙӀྣԶှନҶ઀Ǵന٬ߦࡕεໆᅿηว޵

(હ౑Βԛ)Ǵӧҁԛ၂ᡍύǴ៝Ϸሌጤ๸ว޵௃׎Ǵ٩ѐԃ

ள΋૓ऊ܌၂ᡍ޵ीฝሌጤ๸วࡋ 4~7ϺǴӢԜಃΒԛᙌ౑

ਔ໔߾௨ӧಃ΋ԛᙌ౑ޑࡕ 4ϺǴӢԜǴᙌ౑ޑᓎࡋϼၸܭ

ᓎᕷϸԶ཮೷ԋሌጤ๸ว޵ኧޑගϲǴԶҁჴᡍ่݀௢ෳӧ
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ሌጤ๸εໆวғޑҖ໔຾Չᙌ౑ёૈ཮Ԗڋ׭Ǵՠࢂᙌ౑ޑ

ਔ໔Ϸᓎࡋϝሡӆ၁ಒ૸ፕǶ 

Βǵ෨Нೀ౛ჹሌጤ๸ٛݯϐਏ݀ 

    ๴޵෨Нೀ౛ჹሌጤ๸ᅿηғߏ၂ᡍ่݀ᡉҢǴߏਔ໔

෨Нёफ़եᅿηޑว޵౗ӵ΢ॊϐ၂ᡍ่݀Ǵ෨Н 3Ϻଳᔿ

1ϺǴόፕ࿶ၸ൳ԛൻᕉ(෨НǺଳᔿ=1Ǻ3ǵ2Ǻ2ǵ3Ǻ1Ǵ

΋ԛൻᕉ)Ǵ၂ᡍ߻යว޵౗όຬၸ 17%Ǵ၂ᡍࡕය๴޵ኧ߾

֡եܭ 10%ǹЪԜೀ౛٬ҁယۯᒨ৖໒Ǵӧ၂ᡍޑΒᅿᅿη

ஏࡋΠ่݀֡࣬ӕǴԶ෨Н 1ǵ2Ϻܭᅿη๴ࡕ޵ғߏ௃٠׎

คᡉ๱ϐৡ౦ǴӢԜ൩၂ᡍ่݀Զߏقਔ໔෨Н(εܭ 2Ϻ)Ǵ

ёԖਏڋ׭ሌጤ๸෌ਲ਼ғߏϷว৖Ƕ 

    ሌጤ๸Ѵभ෨Н၂ᡍ่݀ᡉҢǴӧ၂ᡍޑѤᅿೀ౛ύ෌

ਲ਼ޑኧໆᒿ๱෨НϺኧޑቚуԶ೴ᅌΠफ़Ǵ၂ᡍύа෨Н 3

ϺଶН 1ϺǴѤϺࣁ΋ൻᗋǴೱុೀ౛ၲ 16ϺࡕёԖਏ׭ޑ

ኧޑሌጤ๸෌ਲ਼ڋ ǴໆԶ෨Н 1ϺଶН 3Ϻᆶჹྣಔ࣬ၨΠǴ

ሌጤ๸Ѵभ٠คܴᡉৡ౦ǹ෨Н 2ϺଶН 2Ϻ٩Ԕጕკ߄ҢǴ

෌ਲ਼ኧໆᗨԖΠफ़ՠڋ׭ਏ݀όܴᡉǶ 
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    ෨Нೀ౛ჹሌጤ๸෌ਲ਼ғߏቹៜᡉҢǴӧٿᅿόӕᅿη

ஏࡋೀ౛ΠǴόӕޑ෨Нਔ໔(ჹྣಔǵ෨НǺଶН=3Ǻ1ǵ2Ǻ

2ǵ1Ǻ3)Ǵځ෌ਲ਼ଯࡋ໨Ҟ΢ܴคᡉ๱܄ৡ౦Ǵځд໨Ҟӧ

ೀ౛ၲ 12ϺਔջԖᡉ๱ϐৡ౦ǴЪၲ 16Ϻջ೷ԋ෌ਲ਼ԝΫǹ

ӢԜҗҁ၂ᡍ᛾ܴǴߏਔ໔෨Нё೷ԋሌጤ๸෌ਲ਼Нϩ଍

ნǴനࡕᏤठ෌ਲ਼ԝΫǶӢԜҖ໔ٛݯሌጤ๸෌ਲ਼ӵόԵቾ

ϯᏢٛݯϐࡼҔǴҭё๏ϒҖ໔వНаవН 3Ϻଳᔿ 1Ϻࣁ

΋ൻᕉǴ຾ՉѤԛࡕǴёԖਏफ़եҖ໔ሌጤ๸ѴभϷᅿηໆǶ 

Οǵόӕ๴߻ନ૛Ꮚჹሌጤ๸ᅿη๴ڋ׭޵ਏ݀ 

    ᅿη๴߻аᛰᏊೀ౛Ǵܭᅿη๴ࡕ޵ӆఠԝѴभǴόӕ

๴߻ନ૛Ꮚ࿶၂ᡍ่݀ᡉҢǴჹܭሌጤ๸ᅿηڋ׭ਏ౗നଯ

ࣁҔᏊໆࡼᛰᏊǴ၀ᛰᏊӧ޹ൺ࿢ࣁޣ 800XϷ 600Xਔࣣё

ਏ݀Ǵӧೀ౛ၲݯٛၲ 11Ϻਔςၲֹډӄٛݯϐਏ݀Ǵځд

ନ૛ᏊᗨฅϝԖٛݯਏ݀ǴӵၲԖᓪᛰᏊ(500X)Ǵόၸ࣬ၨ

ϐΠǴൺ࿢޹ᛰᏊᡉ๱ଯځܭдᛰᏊǶӢԜǴаҁ၂ᡍ٬܌

Ҕࡼ๴߻ନ૛ᏊǴ߾௢ᙚ 23.5%ൺ࿢޹ᛰᏊีញ 600~800७

ջёԖਏڋ׭ሌጤ๸ϐᅿη๴޵Ƕ 
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Ѥǵόӕ๴ࡕନ૛Ꮚჹሌጤ๸όӕғߏਔයٛૈݯΚ 

    ٩ҁ၂ᡍ่݀ᡉҢǴନ૛Ꮚೀ౛λभයаڰఠ૛ᛰᏊԖ

നݯ٫ٛਏ Ǵ݀ځԛࣁ 2,4-DǴനեࣁЃ܎ϫǹύभයа 2,4-D

ന٫Ǵځԛڰࣁఠ૛ǴനեࣁЃ܎ϫǴ໒޸ਲ਼аڰఠ૛Ǵځ

ԛࣁ 2,4-DǴനեࣁЃ܎ϫǴഁѦҖ໔ᛰᏊٛݯਏ݀ᆶ࠻ϣ໒

ఠ૛ᛰڰሌጤ๸෌ਲ਼ԖаܭǴନ૛Ꮚჹقਲ਼࣬՟ǹ᏾ᡏԶ޸

ᏊԖനݯ٫ٛਏ౗Ǵځԛࣁ 2,4-DϷ჏ᕗᖻǴനৡࣁЃ܎ϫǴ

ԜࣁԵቾࡼҔਔ໔ӢનǴӵൂપԵቾٛݯਏ݀߾а჏ᕗᖻǵ

2,4-DϷڰఠ૛ჹሌጤ๸෌ਲ਼ࣣԖཱུ٫ϐૈڋ׭ΚǶ 

    ӢԜǴଞჹόӕਔයޑሌጤ๸ǴࡼҔѤᅿߚᒧ᏷܄ఠ૛

ᏊǴ่݀ځᡉҢόӕᛰᏊǴӧೀ౛ၲ 2ຼࣣёԖਏڋ׭ޑሌ

ጤ๸ғߏ௃׎ǴѤᅿᛰᏊύǴ᏾ᡏٛݯਏ݀നࣁޑ٫ 13.5%

ఠ૛ᛰᏊีញڰ 120~160७ջ؂Ϧഘ 3~5ϦϲૈԖਏफ़եሌ

ጤ๸ғߏǴԜ่݀ᆶ CraneᏢޣϐࣴ࣬زӕ(Crane, 2006)Ƕځ

ԛࣁ 41% ჏ᕗᖻϷ 80% 2,4-DΒᛰᏊǴӧೀ౛ࡕᗨёၲ׭ډ

ߏғނᏊϷ෌ڋ׭ữ୷ለӝԋܭਏ݀ǴόၸΒᛰᏊϩձኧڋ

ፓ࿯ᏊǴ෌ਲ਼֎ԏࡕ໪࿶ၸ΋ࢤਔ໔ωԖԋਏр౜Ǵ٩Ᏽഁ

ѦҖ໔၂ᡍ่݀ᡉҢǴሌጤ๸෌ਲ਼࿶ೀ౛ࡕठ෌ނӄय़ԝΫ

ሡा߾ 24Ϻǹٛݯਏ౗നեࣁޣ 24% Ѓ܎ϫᛰᏊǴคፕӧ



 42 

ব΋ғߏ໘ޑࢤሌጤ๸ǴЃ܎ϫᛰᏊࣣคډၲݤӄय़ڋ׭ǹ

ӵق߻ගϷ၀ᛰᏊឦௗ᝻ࠠନ૛ᏊǴЬाᙖҗυᘋ෌ނӀӝ

բҔၲڋ׭ډਏ݀Ǵӧ፿഍܈Ӏྣၨեޑᕉნύٛݯਏ݀߾

཮फ़եǴ٩၂ᡍ่݀ሌጤ๸෌ਲ਼ӧೀ౛ၲ΋ࢤਔ໔ࡕऊ

14~21ϺǴಳഗ߈ߕׇ޸܈཮ӆߏрλယǴ຾ԶᝩុғߏǶ 

    ᒧҔޑᒧ᏷܄ఠ૛ᏊύǴҁ၂ᡍ่݀௢ᙚ13.5%ڰఠ૛଺

යϐߏ၀ᛰᏊჹόӕғࣁচӢځሌጤ๸ϐᓬӃԵໆǴݯٛࣁ

ሌጤ๸෌ਲ਼ǴࣣёၲזډೲЪӄय़ݯٛޑ܄ਏ݀ǶԜѦځд

Ꮲޣҭ᛾ܴڰఠ૛ёԖਏٛନ☞૛ǵФโǴϲଭঞǵᅈϺࢃǵ

ଭᏁಿǵࡧᕞಮ૛ǵކУਥǵ࿗ԯಮ૛ǵ๋޸㍚३ᖜǵε޸

₟Ǵذᚇ૛ (ᇳـಿ฻தߙଲଞǵഁಿϷ޸ᙦ૛ǵλқࠍ

2003Ƕ૲ࣿमǴ2007Ƕ) Ƕ 

ϖǵഁѦғ፦ໆፓࢗ 

    ሌጤ๸ഁѦғ፦ໆܭ 100ԃ 9Ϸ 12ДፓࢗᡉҢǴݮѠ

17ጕၰၡҗѠύ۳ࠄ࿶ᄆϯޱलǵЦфǵεࠤԿଯ໢ᔆߒǵ

ఌ۔ǵᐏᓐ฻ੇݮӦ୔ǴࣣԖว౜ၨӭሌጤ๸෌ਲ਼Տܭၰၡ

ໆϿǴӚߘۑহࡋว౜ҁԃࢗ਒ϷҶહӦύǹ9ДഁѦፓٿ

ኬ୔ϐβᝆ߄य़ᔸࡋեǴሌጤ๸෌ਲ਼ӚӦޑғ෌ໆᇻК΢΋

ԃࡋեǴ99ԃࡋΐДҖ໔ፓࢗǴӚኬ୔ᗲख़നե 165.3±69.45 
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gനଯ 1393.6±65.34 gǴଳނख़നե 31.6±6.07നଯ

344.9±31.84ǴаϷၨϿޑሌጤ๸ѴभኧໆǴ໦݅ܿ༈Ϸܿࡀ

ᡕࢶΒኬ୔ନѦǹΜΒДӚӦᕉნᔸዎǴഁѦፓ่݀ࢗሌጤ

๸ᅿηεໆว޵ǴԜ௃׎ӧᄆϯεࠤǵѠύ఑෈Ϸܿࡀᡕࢶ

ኬ୔ࣣԖว౜ǹԶൂՏय़ᑈғ෌ໆӵᗲଳख़߾ᆶ΢΋ԃ࣬ࡋ

՟Ǵ99ԃࡋਔΒДҖ໔ፓࢗǴӚኬ୔ᗲख़നե 142.3±10.21 g

നଯ 277.6±130.20 gǴଳނख़നե 45.1±15.46 gനଯ 76.6±12.16 

gǴԶᔠຎ؂ঁӦ୔ғ፦ໆᆶߘໆ࣬ᜢ่ཱུ݀܄ଯ(კ 15~18)Ƕ 

 
 
 
 
 
 
 
 
 
 
 

კ 15.2010~2011ԃ 4Д~12ДѠύ఑෈ኬ୔ߘໆϷሌጤ๸෌ғໆᡂϯǶ 
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კ 16.2010~2011ԃ 4Д~12Дᄆϯεࠤኬ୔ߘໆϷሌጤ๸෌ғໆᡂϯǶ

຀ጕǺ2011/8/14~10/31ӢሺᏔ؎ඤคᢀෳၗ਑Ƕ 

 

 

 
 
 
 
 
 
 
 
 
 
 

კ 17.2010~2011ԃ 4Д~12Дଯ໢ᐏᓐኬ୔ߘໆϷሌጤ๸෌ғໆᡂϯǶ 
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   კ 18.2010~2011ԃ 4Д~12Дܿࡀᡕࢶኬ୔ߘໆϷሌጤ๸෌ғໆᡂϯǶ 

    ќѦഁѦሌጤ๸ࢂցԖᒪ໺ᡂ౦௃׎ǴഁѦ௦໣ፓࢗኬ

୔ޑ߈ߕሌጤ๸෌ਲ਼Ǵ٩Ᏽ෌ਲ਼ҁيѦރ܄߄Ϸຑ՗ёૈว

ғᡂ౦ϐ೽ՏǴӵಳఎᚑՅǵယેᚑՅǵယેϩ݄௃׎ǵ޸

ׇϩЍϷယТғߏՏ࿼฻ރ܄Ǵ଺ࣁຑ՗ᒪ໺ᡂ౦؁߃᠘ۓ

ϐ٩ᏵǴ่݀ځᡉҢǴҞ܌߻ፓޑࢗኬ୔ύǴሌጤ๸Ѧࠠ߄

ᄊࣣᜪ՟Ǵ୤΋όӕޑ໻λभ୷ယယેೀᚑՅόӕ(қՅϷआ

Յ)Ǵځд೽Տ߾คཱུεޑৡ౦ǴЪआՅယેϐሌጤ๸෌ਲ਼߾

௼ဂǴޑࡋଯஏࢂ܈Ǵ٠คൂ΋ဂပ߈ߕр౜ӧኬ୔ࢃ႟ࢂ

ӢԜǴ؁߃௢՗ᔈࣁ෌ਲ਼ғ౛ౢғѦ׎߄ᡂ౦Ǵߚ٠੿҅ޑ

ᒪ໺ᡂ౦ਲ਼ǴฅԶ೷ԋယТᚑՅ࣬౦ޑӢηǴ߾Ԗ׳ࡑుΕ

 Ƕ݋Ϸϩزࣴޑ
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Ǵӆ຾ࡕപϫ܈ёճҔᙌ౑ݯ౛ٛނǴݤ଺ݯ᝼ٛࡌ

ՉవНೀ౛Ǵё෧Ͽሌጤ๸ᅿηӧβύᅿηໆаϷफ़եӦ΢

೽෌ਲ਼ޑኧҞǴၲݯٛډਏ݀ǹϯᏢᛰᏊٛݯǴ࿶ҁჴᡍ࠻

ຑ՗๴߻Ϸ๴ࡕନ૛Ꮚჹܭሌጤֽόӕғߏਔයϐٛݯਏ

݀Ǵ௢ᙚ๴߻ନ૛Ꮚа 34%ൺ࿢޹຾Չٛݯǹ๴ࡕନ૛ᏊѴ

भයȐ10ВȑаЃ܎ϫȐ150xȑǵڰఠ૛Ȑ120x,160xȑϷ

2-4DȐ200xȑਏ݀ന٫ǴύभයȐ4Вȑа 2-4DȐ200x, 266xȑǵ

(8Вȑа 2-4DȐ200x,266xȑϷڰఠ૛Ȑ120xȑਏ݀ന٫Ǵ໒

ය߃޸ఠ૛Ȑ120x,160xȑਏ݀ന٫Ǵ໒ڰයȐ10Вȑа߃޸

Ȑ16Вȑаڰఠ૛Ȑ120x,160xȑǵ჏ᕗ༞Ȑ100x,133xȑਏ

݀ന٫Ǵа΢ଞჹሌጤֽ຾ՉٛݯǴග୍ֽ݅ٮϷځд࣬ᜢ

ൂՏୖԵǴයࣰԖշܭफ़եሌጤጤ๸ӧᆵ᡼ҁβזೲᘉ৖ϐ

॥ᓀǶ 

 

ठᖴ 

    ҁीჄ୺Չය໔Ǵ܍ᆾܿࡀᑜ۬ࡹচՐ҇ೀ݅מγ ߎ፵Ӄғ

аϷ࣬ᜢ཰୍Γ঩ǵҁࣴ࠻زշ౛݅ণኾǵಷޱ܃ǵቅ߷ᦘλۆ

շीฝ຾ՉϐΓ঩Ǵठ၀ीฝֹ᏾໩ၱǴӧڐշၗ਑༼᏾аϷڐ

Ԝҗ૱ၲ߄གᖴϐཀǶ 
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 ᒵߕ

΋ǵයύᙁൔہ঩ཀـӣൺ߄ 

1.Ֆᒏ෨Нೀ౛ǻӵ

ՖჴࡼǻӚᅿኞᅿ߻

ೀ౛ӵՖ຾Չǻኳᔕ

ഁѦՖᅿᕉნǻ 

    ෨Нೀ౛ջవНೀ౛Ǵځஒᅿη

 ෌ਲ਼๏ϒ੆Нೀ౛೷ԋНϩ଍ნǶ܈

    ኞᅿ߻а༟ጤѲѳᎎӧ༟ጤዬ

ۭቫǴᙟ΢Җβࡕ᠀ΕᅿηǴӆஒН

 ᅈ༟ጤዬǶݙ

    Ԝೀ౛ଞჹഁѦሌጤ๸෌ਲ਼ғ

 ኳᔕ၂ᡍǶޑ຾Չ܌ϐҶહҖύǴߏ

2.ኞᅿໆ೯தаൂՏ

य़ᑈ(ӵ m2)Ǵҁࣴز

ՖҔࣁ m3ǻൂՏय़

ᑈࣁՖ཮ቹៜᅿηว

ӵკ)޵ 2ǵ3܌Ң)ǻ 

    ჴᡍ௦Ҕ΢΋ԃഁࡋѦሌጤ๸

Җ໔ᅿη ǴໆځᅿηໆхࡴӦ΢೽Ϸ

ӦΠ 5cm ܌ޑԖᅿηǴӢӧҁ၂ᡍ

٩ൂՏᡏᑈᅿηໆ܌຾Չϐ՗ᆉ่

݀යൂՏҭݮҔൂՏᡏᑈᅿηໆǶ 

    ൂՏय़ᑈ٠ό཮ቹៜᅿηว

ᅿόӕᅿηໆǴΏӢҖٿ၂ᡍځǴ޵

໔ፓࢗၗໆύԖٿᅿόӕᅿη ǴໆӢ

Ԝ௦Ҕٿᅿᅿη Ǵໆё໩ߡᔠෳόӕ

ᅿηໆ໔ࢂցԖৡ౦܄Ƕ 

3.ว޵ዬۭ೽ୁ܈ᜐ

ցԖ௨НϾаճ௨ࢂ

Нǻ 

    ว޵ዬۭ೽Ϸୁᜐࣣڀ௨Н

ϾǴՠӢ၂ᡍሡ؃Ǵа༟ጤѲբߔࣁ

НቫǴаխ೷ԋ၂ᡍ΢ޑᇤৡǶ 

Ѡ᡼εᏢ 

೾۩ᄪ௲௤ 

4.ᅿηว޵ය໔ޑН

ϩᆅ౛ࣁՖǻځдࣁ

ᕉნచҹࢂցԖ௓

 ǻڋ

    ๴߻޵෨НǴӧᅿη๴ว߻ջ๏

ϒవНǴᒿࡕᢀჸԖคว޵௃׎Ǵа

ϷవН௃׎Πᅿη๴วࡕғߏϐ௃

 Ƕ׎

    ๴ࡕ෨НǴᅿηӧᕉ௓ྕ࠻ύว

ယኧၲࡕ޵ 3~4ယࡕǴ౽Կ࠻Ѧ٠๏

ϒవНೀ౛Ǵว޵ය໔؂߾В፾྽Н

ϩǶ 

၂ᡍᕉნࣁ៛Ϻ୔ਭ୻ǴӢԜᕉნచ

ҹၨᜤа௓ڋǶ 
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5.ࣴ ᚒҞԖ嘸Җ໔ز

ғ౛ፓࢗ嘹Ǵՠࣴزπ

բ໨Ҟ೿คᡉҢǻ 

    Җ໔ғ౛ፓࢗϐ໨Ҟࣁ΢΋ԃ

ीฝಃࣁࡋϐЬाπբ໨ҞǴϞԃࡋ

ΒԃǴЬाπբ໨Ҟୃ߾ख़ٛݯ໨Ҟ

ၨӭǶ 

1.όӕപϫǵહ౑ᆶ

෨Н၂ᡍϐٛݯਏ݀

ԖࡑΠъԃբڀᡏൔ

֋Ƕ 

    പϫǵહ౑ᆶ෨Н၂ᡍ่݀Ǵа

༼᏾ܭය҃ൔ֋ύǶ 

2.ӵՖஒ෨Нϐ၂ᡍ

่݀ᔈҔഁܭѦٛݯ

ᆅ౛Ǵፎ཈ϒຑ՗Ƕ 

    Ԝ၂ᡍ่݀ёଞჹҶહҖϐሌ

ጤ๸෌ਲ਼Ǵӧख़ཥ᏾Ӧ߻ǴӃ຾Չ

15~20ϺޑవНᏹբǴҔаफ़եሌጤ

๸ӧβύޑᅿη৤Ϸ෌ਲ਼ኧໆࡕǴӆ

຾Չբނਭ୻Ǵёεໆ෧Ͽሌጤ๸ޑ

ኧໆǶ 

Ѡ᡼εᏢ 

 ѳ௲௤ߏ݅

3.Πъԃఠ૛Ꮚٛݯ

၂ᡍϐᛰᏊᒧ܈ۓ၂

ᡍ௃׎ӵՖǻ 

    ఠ૛Ꮚٛݯ၂ᡍϐᛰᏊᒧۓϷ

၂ᡍǴ௦Ҕ๴߻ନ૛Ꮚ 3ᅿǵ๴ࡕନ

૛Ꮚ 4ᅿǴ؂ᅿᛰᏊ௦Ҕٿᅿόӕᐚ

ਏݯჹሌጤ๸ϐٛࡋǴෳ၂όӕᐚࡋ

݀Ǵ࣬ځᜢ၂ᡍ่݀а༼᏾ྼൔ֋

ύǶ 

1.ፎ၁ॊ෨Нೀ౛     ෨Нೀ౛ཀջஒᅿη܈෌ਲ਼๏

ϒ੆Нೀ౛೷ԋНϩ଍ნǴҁჴᡍЬ

ा၂ᡍБԄΏܭኞᅿ߻а༟ጤѲѳ

ᎎӧ༟ጤዬۭቫǴᙟ΢Җβࡕ᠀Εᅿ

ηǴӆஒНݙᅈ༟ጤዬǴ຾Չ๴߻෨

Нೀ౛Ƕ๴ࡕ෨Нೀ౛Ǵࢂ߾ӧᕉ௓

ϣஒሌጤ๸Ѵभਭ୻Կယኧၲ࠻ྕ

3~4ယࡕǴ౽Կ࠻Ѧ٠๏ϒవНೀ

౛ǴѴभਭ୻ය໔؂߾В፾྽НϩǶ 

݅཰၂ᡍ܌ 

ᙁቼቺറγ 

2.പϫǵ෨Нᙌ౑ᏹ

բࣣӧ༟ጤዬϣ຾

ՉǴԜᆶჴሞܭҖ໔

ᏹբࢂցԖࡐεޑᇤ

Ԝࡌ᝼аܭΠъԃޑ၂ᡍύঅ Ǵ̔ځ

പϫϷᙌ౑ϐᏹբঅࣁׯҖ໔຾Չ

၂ᡍǴ෨Н၂ᡍ߾ᆢ࡭ӧ༟ጤዬϣ຾

ՉǴচӢࣁҖ໔຾Չ෨Нෳ၂Ǵᆶβ
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ৡǶ ύᅿηໆԖཱུεᜢᖄ܄Ǵ཮೷ԋཱུε

ё෧Ͽ၂߾ᇤৡǴԶ௦Ҕ༟ጤዬǴޑ

ᡍ΢ޑᇤৡǶዴۓԖคڋ׭ਏ݀ࡕǴ

ё຾ՉҖ໔ᆅ౛Ƕ 

 

3.ፎ၁ॊሌጤ๸ഁѦ

ϩѲፓࢗኧᏵǶ 

ਲ਼ଯǺኬ୔ϣа 0.5*0.5m2ϐ௦ኬਣ

௦ኬǴፓࢗ௦ኬਣϣϐ෌ਲ਼ኧໆ(ԋ

ዕǺ໒޸ϷѴभǺ҂໒޸)ǵᗲख़Ǵ

ຼᎁβᝆϐ pHॶϷβᝆᔸࡋҔаΑ

ှኬ୔βᝆᕉნᡂϯǴଳख़ࢂ߾௦Π

ϐ෌ਲ਼а 70℃ଳᔿ 2Ϻѐନ෌ਲ਼Н

ϩࡕϐॶǶ 

4.ፎᇥܴሌጤ๸ѳ֡

ғౢᅿηኧໆ 

ሌጤ๸ѳ֡ғౢᅿηኧໆёᙖҗ՗

ᆉݤ຾ՉीᆉǴଞჹൂՏय़ᑈύβᝆ

่܌Ǵࡕ޸य़ϐሌጤ๸ԋዕ෌ਲ਼໒߄

ϐᅿηໆ຾Չ՗ᆉǶځϦԄࣁǺൂ޸

ᅿηኧ×ൂਲ਼޸ኧ×ൂՏय़ᑈΠሌጤ

๸෌ਲ਼ኧໆǶаܿࡀᑜᡕࢶໂ 11Д

ҽፓࢗϐβύᅿη৤ٯࣁǴβύᅿη

৤՗ᆉໆࣁ 159,000ǴԶൂՏय़ᑈᅿ

ηғౢໆ՗ᆉࣁ 196,000Ƕ೷ԋޣٿ

ৡ౦চӢࣁβύᅿη৤٠όхࡴ෌

ᡏ΢Б҂ԋዕ௞ပϐᅿηǴԶᅿηғ

ౢໆࣁ߾ሌጤ๸෌ᡏႣ՗ёғౢޑ

ᅿηໆǴޣٿ௦ኬБԄόӕǴ܌ளϐ

ᅿηໆҭό࣬ӕǶόၸ࿶ၸीᆉࡕё

ள߈࣬ډϐᅿηໆǶ 

5.Πъԃࢂց຾Չϯ

ᏢᛰᏊᐚࡋӭჲჹᅿ

η๴޵ǵλभڋ׭฻

 Ƕزࣴ

ҁࣴزΠъԃࡋଞჹᅿη๴޵Ϸλ

भڋ׭ǴࣣԖ຾Չ࣬ᜢϯᏢٛݯǴЪ

؂ᅿᛰᏊࣣϩٿࣁᅿόӕᐚࡋ຾Չ

ෳ၂Ƕ 
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Βǵය҃ᙁൔہ঩ཀـӣൺ߄ 

1.๸ࣽ෌ࣁނ໚܄෌

ԖҶ઀ڀᅿηЪނ

ޑǴশᙒӧβᝆύ܄

ᅿηӧβᝆહ౑ࡕ཮

ௗڙӀྣԶှନҶ

઀Ǵߚࡺᝡ܄ݾफ़ե

(P.23)่݀ޑǴፎঅ

҅Ƕ 

    ς຾Չঅ҅ 

2.শᙒӧβᝆύޑᅿ

ηډڙβᝆߥៈǴഁ

ѦࡼҔନ૛Ꮚёૈค

ਏǴҁࣴزว߻޵ೀ

౛БࣁݤՖ?ࢂցԖ

ኳᔕᅿηӧഁѦӸӧ

Ҕନ૛ࡼٰݩރޑ

ᏊǶ 

    ӧᚇ૛࣬ፄᚇЪӭޑ௃׎Πࡼ

Ҕନ૛ᏊǴߚՠคਏЪሡ઻຤εໆޑ

ΓΚϷ࿶຤ǴӢԜࡌ᝼ǴӃՉ᏾Ӧ܈

෧ϿӦय़΢ᙟᇂޑ෌೏ӆ຾Չࡼ

ᛰǴωёၲݯٛډਏ౗Ƕ 

    ҁࣴزΏෳ၂όӕନ૛Ꮚჹሌ

ጤ๸Ӛঁғߏ໘ݯٛࢤਏ Ǵ݀٠คኳ

ᔕഁѦݩރϐჴሞ௃׎Ƕ 

3.Ӣࣁξ୔݅ޑӦε

೽ϩᆶНၗྍԖᜢǴ

аठӭԃٰςଶЗ٬

Ҕନ૛ᏊǴҁࣴ܌ز

٬Ҕޑନ૛Ꮚ፾Ҕٗ

٤ξ୔݅Ӧ?ፎගٮ

٬ҔӼӄࡌ᝼? 

    ሌጤ๸෌ਲ਼ഁࣁѦΕߟϐᚇ

૛ǴҞ߻ЬाϩѲܭҶહၭҖǵࡌӦ

ଭၡᜐϷҖ঴ڬൎǴۘ ҂Εډߟξ୔

݅ӦǴӢԜ၂ᡍϐᛰᏊǴҞ߻ё௢ᙚ

Ҕܭа΢܌ӈᖐϐᕉნǴξ୔݅Ӧ߾

όࡌ᝼ࡼҔǴ܈ሡ࿶ቩ཈ຑ՗၂ᡍ٠

 ҔǶࡼБёࡕளၭᛰ೚ё᛾ڗ

4.ҁࣴزҞޑ(P.6)ᆶ

݅཰҉ុ࿶ᔼϐᜢೱ

᝼ϒауࡌόӭǴ܄

ம௶ॊǶ 

    ҁࣴزЬाٛݯҞޑǴࣁफ़եѦ

ٰΕߟᚇ૛ሌጤ๸ᘉ৖ϐ॥ᓀǴᆶ݅

཰҉ុ࿶ᔼ٠คᜢᖄ܄Ƕ 

 

Ѡ᡼εᏢ 

೾۩ᄪ௲௤ 

᝼ය҃ൔ֋অ҅ࡌ.5

 ϒа೯ၸǶࡕ

    ς຾Չঅ҅ 
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1.ϯᏢٛݯ၂ᡍǴፎ

ܴዴ૶ၩ၂ᡍϐӦᗺ

ᆶਔ໔Ƕ٠ፎ௶ॊҖ

໔၂ᡍӅ຾Չ൳ԛ

(Ӧᗺᆶਔ໔)ǶԜԛ

ൔ֋ϐԋ݀ࢂց಄ӝ

᝼Ҕᛰϐ၂ᡍाࡌ

؃? 

    ϯᏢٛݯ၂ᡍନഁѦҖ໔ٛݯ

Ѧځд၂ᡍࣣӧྕ࠻ϣ຾ՉǶഁ Ѧٛ

ᑜচՐ҇ౢ཰วܿࡀࣁ၂ᡍӦᗺݯ

৖ҔӦ(ᡕࢶໂၭ൑ࢤ 763Ӧဦ)Ǵ၂

ᡍਔ໔ 100ԃ 10~11ДǴӅ຾Չ΋ԛ

 ᛰǶࡼ

 

 

 

 

 

 

 

    Ԝ၂ᡍΏෳ၂όӕନ૛Ꮚჹܭ

Ӛғߏ໘ࢤϐሌጤ๸ٛݯ௃׎ǴҞ߻

ϝឦܭჴᡍ࠻၂ᡍ໘ࢤǴ҂ٰё٩ҁ

᝼ࡌϐ่݀຾Չၭᛰฦ૶࣬ᜢزࣴ

Ҕᛰ၂ᡍǶ 

2.ഁ Ѧғ፦ໆϐፓ

ൔ֋ܭǴᕉნӢηࢗ

ύѝӈрβᝆ pHॶ

Ϸ߄य़ᔸࡋǴځд਻

ংӢηቹៜӵՖ? 

    ӧፓࢗύว౜ሌጤ๸ഁѦ෌ғ

ໆᆶߘໆԖ࣬ᜢ܄ǴҞ߻ςஒ 2ԃϣ

؂ДόӕӦ୔ϐߘໆᆶഁѦፓࢗ෌

ғໆ຾ՉКჹǴ٠ஒ่݀ϷߘໆϷሌ

ጤ๸෌ғໆᡂϯԔጕკ༼᏾ܭ૸ፕ

Ϸࡌ᝼ύǶ 

Ѡ᡼εᏢ 

 ѳ௲௤ߏ݅

3.ҁीฝ୺ՉֹԋǴ

ցёගрࢂԋ݀زࣴ

ᆕӝٛݯ฼ౣ? 

    ҁࣴزಃ΋ԃЬाଞჹሌጤ๸

ϐғ౛ፓࢗǴಃΒԃ߾຾Չ࣬ᜢٛޑ

ෳ၂ǴӧԜၸำύǴว౜ሌጤ๸ᅿݯ

ηวࡋྕډڙ޵ǵНϩǵβᝆుޑࡋ

ቹៜཱུεǴԶᛰᏊ၂ᡍǴ׳ᡉҢ٩٤

ᛰᏊӵᙟ࿢޹ǵڰఠ૛฻ࣣڀԖ΋ۓ

ϐٛݯਏ݀ǹӢԜӧٛݯ฼ౣ΢Ǵ٬

ҔవНᙌ౑ᏹբଛӝନ૛ᛰᏊϐࡼ

ҔǴᔈё෧Ͽሌጤ๸ӧѠ᡼זೲᘉ৖
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ϐ॥ᓀǴฅԶόӕޑᕉნ܌ሡ๏ϒٛ

БԄόᅰ࣬ӕǴӧപϫ၂ᡍύǴޑݯ

຾ՉόӕപϫଯࡋǴࣣ ёڋ׭ሌጤ๸

෌ਲ਼ғߏǴӢԜӵଭၡᜐǵҖ঴Ϸࡌ

ӦڬൎǴࡌ᝼ճҔᓎᕷޑപϫೀ౛Ǵ

ଛӝନ૛ᏊǴᔈёݯ٬ٛਏ݀ࣁ׳ᡉ

๱Ƕ 

4.പϫǵᙌ౑ϐ၂ᡍ

ҞޑՖӧǴёӵՖ่

ӝჴሞϐٛݯ௛ࡼ? 

    പϫ၂ᡍځҞޑЬाෳ၂Ǵஒሌ

ጤ๸෌ਲ਼຾ՉപϫࡕǴ෌ਲ਼Ԗคӆғ

ϐ௃׎ǴԶᙌ౑၂ᡍǴচӢࣁ΢ԃࡋ

аβᝆύόӕుࡋϐሌጤ๸ว޵௃

ෳ၂Ǵ΢ԛ၂ޑࢤ຾ՉಃΒ໘܌Ǵ׎

ᡍሌጤ๸෌ਲ਼ӧβᝆుၲࡋ 1cmਔ

൳Яคว޵௃׎ǴӢԜǴӧಃΒ໘ࢤ

຾Չᙌ౑ЬाஒӦय़΢ϐሌጤ๸ᅿ

ηᙌΕβϣၲڋ׭ډਏ Ƕ݀൩၂ᡍ่

݀ᡉҢᙌ౑ 2ԛԖനεϐว޵౗Ǵ௢

ෳӧ຾Չᙌ౑٬ߦࡕሌጤ๸εໆว

ǴЪၲ޵ 3~4ယࡕӆ຾Չᙌ౑ᔈёԖ

ਏ෧Ͽሌጤ๸βύᅿη৤Ϸ෌ਲ਼ኧ

ໆǶ 

೷݅ғౢಔ

ླྀᗱᏦ ಔ

 ߏ

1.ӵ݀ӃᙌβӆవН

ցਏ݀ၨӳǴԜБࢂ

 ёց၂ᡍǻݤ

Ǵӆ຾ࡕപϫ܈ёճҔᙌ౑ݯٛ    

ՉవНೀ౛Ǵё෧Ͽሌጤ๸ᅿηӧβ

ύᅿηໆаϷफ़եӦ΢೽෌ਲ਼ޑኧ

ҞǴၲݯٛډਏ݀Ƕ 

೷݅ғౢಔ

է௴ྷ ࣽ

 ߏ

1.ԜࣁѦٰΕߟᅿǴ

ૈցගٮၨڀᡏٛݯ

БݤǴаճᅟࡕ௢

ቶǻ 

    ςஒ௢ᙚբݤ༼᏾ܭ૸ፕϷࡌ

᝼ύ 
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 ი໗زࣴ

ׇဦ ᐒᜢӜᆀ ൂՏӜᆀ ࣴزΓ঩ ᙍᆀ 

 ᖴమ౺ ௲௤ سεᏢ ၭ༜ғౢמࣽܿࡀ  .1

 ᝵γֻ շ౛ سεᏢ ၭ༜ғౢמࣽܿࡀ .2

 


