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ᄔ ा 

 

    ሌጤ(Parthenium hysterophorus L.)ࣁࣽҁނǴғߏϷᕷِೲǴҞ

ςԋࣁᆵࠄᘜϯϐѦٰΕߟނǴЪኞጄൎԃᘉǶ٩ҁࣴزᡉҢǴނ

෨НೀǴ෨Наݯٛ 1 Ϻӧ 42~55%ϐ໔Ǵೱុ෨Н 3 Ϻफ़

Կ 17%аΠǹѴभ෨НೀǴਲ਼ኧᒿ෨НϺኧቚуԶΠफ़ǴόӕᅿηஏࡋΠǴа

෨Н 3 ϺଶН 1 Ϻೱុೀၲಃ 16 Ϻࣣёԋਲ਼ԝΫǹόӕᙌᓎࡋ၂ᡍ่ Ǵ݀

аᙌΒԛԖനଯޑኧ 335.3±40.45 ਲ਼/2.85m2Ǵჹྣಔനեኧ 61.7±26.39 ਲ਼

/2.85m2ǹόӕപϫଯ่݀ࡋᡉҢǴਲ਼ӧ໒ࡕՉόӕଯࡋപϫᆅǴ֡คୁ

ౢғǶϯᏢٛݯೀ၂ᡍᡉҢ 23.5%ൺа 800X Ϸ 600X ϐࡼҔᏊໆࣣᡉ

ڋሌጤᅿηǴܭೀࡕ 11Ϻᢀჸޑኧࣁ 0ਲ਼/ዬǹࡕೀଞჹѤᅿ

ғߏਔයՉٛݯ၂ᡍǴ่ ݀ᡉҢࡼܭҔ 14Ϻ(2ຼ)ࡕǴӚೀᛰᏊٛݯਏ݀ؼӳǴ

ύаځ ೲ֡זډਔයϐሌጤǴࣣёၲߏҔᏊໆჹόӕғࡼఠᛰᏊΒᅿڰ13.5%

ݯٛޑԋਏǴೀࡕΒຼठԝၲ 100%ǹٛݯԋਏຑࡕᑔᒧрϐϷ

ᡉҢǴೲᘉǹഁѦҖ໔ፓזफ़եሌጤጤӧᆵҁβܭନᛰᏊǴයࣰԖշࡕ

ഁѦҖ໔ፓᡉҢǴϤДӚኬሌጤਲ਼ଯऊ 70~73 cmǴΐϷΜΒДӚኬሌጤ

ਲ਼ଯऊ 43~108 cmϐ໔Ǵܭ 50×50 cm2 य़ᑈύਲ਼ஏࡋϤДࣁ 13~28 ਲ਼ǵΐϷ

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

໔ǶКჹԃࡋϣӚ௦ኬϐफ़ߘໆᆶғໆ໔วΒڀޣᡉϐ࣬ᜢ܄Ƕ 

 

 

 

ᜢᗖӷǺሌጤǵ෨НǵᙌᆅǵϯᏢٛݯǵғ፦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

    ሌጤࣁࣽҁނǴচౢܭऍ୯ࠄǵᏀՋঢǵֻ

ථǵՋӑࡋဂϷࠄऍࢪ୯ǴҞቶݱΕځߟд٥ᆶྕ

Ӧ(൹Ǵ1988)Ƕ߈ԃٰӧЃ୷ථڶǵӑࡋǵύ୯ǵᐞࢪǵޭ

٥ӓǵষ༞߮К٥Ӧҭԋࣁख़εୢᚒ(Javaid et al., 2010)Ƕᆵ

നԐܭ 1988ԃӧܿࡀᑜΐӵໂวᙫၞǴԿϞሌጤςԋࣁ

 ೲᘉԿύϷܿӦǶזᘜϯϐᚇ(൹Ǵ1988)Ǵ٠ࠄ

ځǴسਥޑԖၨుڀǴނԃғൂࣁрǴሌጤࡰزΓࣴ    

ҥಳଯऊޔ 30~150ϦϩǴϩёၲ 200ϦϩǹԋਔǴ

ԋϩЍǹਲ਼ӄᡏอᕫǴ٠ғୁۈਲ਼ယ୷໒ځ

ЛǶယԪᆘՅϕғࠠᄊϷελᡂϯεǴӣԳރӄԿΒӣԳ

Ǵယ୷คǶᓐׇރǴλЪӭኧǴԋゾރ܊Ǵᓐޔ৩ 3~5

Ϧᮯ;ڀᐱޑ ԖळТǶԚޑف5ঁ໌ 4~5ঁՅུࠠλ݀Ƕ

ሌጤӢғזߏೲЪᕷΚமǴอਔ໔ϣջёౢғεໆᅿηǴ٠

ჹӦԋӒ্ǶሌጤڀԖ܄ࢥǴځਲ਼ϷણǴёЇଆҜጥ

ણੱǵഹ੯ੰǴӒ্Γᡏ଼நࣗ႐(൹Ƕ1988Ǵ৪ᆶǵݹ

ጯǶ2002)Ƕ 

    ᚇٛޑݯБݤǴёཷౣϩࣁႣٛ܄ǵނǵғނǵϯᏢϷ

ਭᆅϖεᜪǴځύаނϷϯᏢБݤനத௦ҔǴނ܄



 4 

БݤӵవНǵೀǵОᐨǵӚᜪπڀϷᐒఓϐճҔ(ጯǴ2006)Ƕ

ϯᏢٛ٩ࢂ߾ݯӝԋϐϯᏢᛰᏊՉᚇٛޑନǴ٩բҔᐒڋ

ёεठϩࣁ൳ᜪǴғߏፓᏊǵữ୷ለӝԋڋᏊǵિ፦ӝԋ

ᏊǵಒझጢઇᚯᏊϷՅનڋᏊǵӀӝբҔڋߏᏊǵѴभғڋ

ғӝԋڋᏊǹҞѱय़εϩаǵࡕǵᒧߚ܈܄

ᒧٰ܄ϩᜪǶ 

    คፕӵՖନᏊϐЬाфҔӧזܭೲၲډᚇٛନϐਏ݀

аϷ෧ϿΓΚޑǶԶӧሌጤޑϯᏢٛݯǴҁࣴزЬाа

3ᅿ(ࡼளলǵၲԖᓪϷൺᆘ)Ϸ 4ᅿࡕ(Ѓϫǵᕗᖻǵ

2,4-DϷڰఠ)ϐନᏊೀǴຑόӕନᏊϐ໔ݯٛޑਏ

ǴаΠࣁӚᅿᜪࠠନᏊ࣬ᜢϟಏǶ 

ǵࡼளল(pendimethalin) 

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

  բҔᐒڋǺβᡣࡼҔࠠନᏊǴڋᆢᆅᆫӝǴυᘋᆶಒझϩ

Ԗᜢϐ༾ᆅԋǴౢғᐉӛᘉϐӭਡಒझǶҗ

วύϐѴϷѴਥ֎ԏࡕǴӆֽᙯ౽Ƕ 

ΒǵၲԖᓪ(diuron) 

  ϯᏢԋϩǺ3-(3,4-dichlorophenyl)-1,1-dimethylurea 



 5 

  բҔᐒڋǺӀӝբҔӝԋڋᏊǴυᘋ PSIIسύႝηሀϷ

ӀૈᙯඤǴౢғԾҗ୷װᔐಒझጢǶਥϷ֎ԏϐ

ᛰᏊёҗЕ፦ӛᙯ౽Ƕ 

Οǵൺᆘ(oxyfluorfen) 

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

  բҔᐒڋǺβᝆ܈ѴभࡼҔϐௗࠠନᏊǴڋᆶယᆘનғ

Ԗᜢϐ PPOሇન܄ࢲǴᏤठ Proto IXಕᑈǴౢԏࢲ

ϯ਼ǴઇᚯಒझጢЇଆಒझ፦ᅖᅅǶ 

ѤǵЃϫ(paraquat) 

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

  բҔᐒڋǺࡼࡕҔϐௗࠠନᏊǴυᘋނӀӝբҔύ PSI 

ԋԾҗ୷ǴઇᚯಒझጢֹϐႝηሀǴӕਔس

܄Ƕ 

ϖǵᕗᖻ(glyphosate) 

  ϯᏢԋϩǺisopropylamine salt of N-(phosphonomethyl)glycine 

  բҔᐒڋǺữ୷ለӝԋڋᏊǴڋނಒझϣ EPSPSሇનࢲ

ᘐशЧữለǵႀữለϷՅữለϐғԋǴ֎ԏߔǴ܄

ᛰᏊёҗယТᙯ౽ԿғߏᗺǶ 
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ϤǵΒǵѤɡӦ(2,4-D) 

  ϯᏢԋϩǺ(2,4-dichlorophenoxy)acetic acid 

  բҔᐒڋǺಳယࡼࡕҔϐғߏፓᏊࠠନᏊǴӧᡏϣϐ

բҔᜪ՟㞑㤺ΌለǴ֎ԏϐᛰᏊёҗယТᙯ౽Կғ

 ᗺǶߏ

Ύǵڰఠ(glufosinate-ammonium) 

  ϯᏢԋϩǺammonium -DL-homoalanin –4-ylȐmethylȑphosphinate 

  բҔᐒڋǺڋ glutamine synthase ሇનӝԋ glutamineǴቹៜ

ಒझϣේ҅ޑதжᖴǴϷౢғಕᑈϐ্ࢥຝǴ

ࡕᛰࡼܭ 3-5Ϻਲ਼߄рᛰਏǴԶᏤठԝΫǶ

ਏِ݀ೲЪΦǵӧβᝆύϩှזόූ੮ǵϷჹᕉ

ნቹៜλ܄Ƕ(ᇳǴ2003) 

    ҁࣴزЬाҞޑӧܭΑှሌጤҖ໔ғߏғᄊǴ٠٬Ҕόӕ

Πё٬Ҕ(ᕉნ܈)όӕҖ໔ܭ൨рפǴ(ϷϯᏢБԄނ)ࡼݯٛ

ϐٛݯჹǴᏇૈග࣬ٮᜢᆅൂՏୖԵǴаှ،ሌጤΕߟϷ

ᘉϐୢᚒǶ 
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ЬाπբҞ 

    ҁԃࡋϐࣴزЬाаόӕނϷϯᏢᛰᏊБԄٛݯሌጤ

Ǵ٠Չځਏ݀ຑǴЬाՉϐπբҞӵΠǺ 

ǵപϫǵ෨Нᙌᏹբჹሌጤٛݯਏ݀Ƕ 

ΒǵόӕନᏊჹሌጤᅿηڋਏ݀Ƕ 

ΟǵόӕࡕନᏊჹሌጤόӕғߏਔයٛૈݯΚǶ 

ѤǵሌጤഁѦϩթᆶރ܄ނϷғ፦ໆፓǶ 

 

ъԃπբҞ  

ǵόӕ෨Нᏹբჹሌጤٛݯਏ݀Ƕ 

ΒǵሌጤഁѦϩթᆶރ܄ፓǶ 

 
ΠъԃπբҞ 

ǵപϫϷᙌᏹբჹሌጤٛݯਏ݀Ƕ 

ΒǵόӕନᏊჹሌጤᅿηڋਏ݀Ƕ 

ΟǵόӕࡕନᏊჹሌጤόӕғߏਔයٛૈݯΚǶ 

ѤǵሌጤഁѦϩթᆶރ܄ፓǶ 
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 ݤБ

ǵόӕപϫଯࡋϷᙌᏹբჹሌጤٛݯϐਏ݀ 

    ჴᡍаഁѦҖ໔ՉሌጤᚇϐപϫϷᙌᆅǴപϫᆅ

௦ҔഁѦғߏϐሌጤς໒ϐਲ਼ǴҖ໔ኬࣁ

2.0*2.5m2Ǵܭ٠ኬϣϐሌጤՉപϫᆅǴਲ਼ҽϩձ੮

Ӧڗ 0ǵ5ǵ10ǵ20 cmଯࡋǴപڗΠϐਲ਼ܫܭ၂ѦൎǴ

၂ᡍ௦ֹӄᐒी(RCBD)Ǵೀख़ፄ 3ԛǴਲ਼പϫࡕ

ᢀჸᎩ੮ՏԖควࢂ܈ԝΫǶ 

    ᙌᆅӕኬ௦ҔഁѦҖ໔ϐሌጤς໒ϐਲ਼ǴҖ

໔ኬࣁ 1.5 * 1.9 m2Ǵܭ٠ኬϣϐሌጤՉᙌ၂ᡍǴаѤ

ᅿόӕೀϩձࣁ੮ڗӦ(҂ೀ)ǵڗΠӦǵೱӕӦ

ਲ਼ֹӄᙌΕβύаϷಃԛᙌѤϺࡕӆԛՉᙌᏹ

բǹ၂ᡍ௦ֹӄᐒी(RCBD)Ǵೀख़ፄ 4ԛǴܭ٠ೀ

ࡕᒿਔᢀჸ٠ᒵሌጤਲ਼ԖคӆԛғߏǴаϷβύᅿηว

 Ƕ
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Βǵόӕ෨Нೀჹሌጤٛݯϐਏ݀ 

    ၂ᡍᅿηǺ௦ഁѦሌጤԋዕᅿηǴၸଳᔿࡕᓯᙒܭ 5

℃հᙒഢҔǶ 

 () ෨Н၂ᡍ 

    ҁ၂ᡍа 30 × 60 × 5 cm3 ϐ༟ጤዬϣΕᝆβǴᅿηໆ

ୖྣԃࡋሌጤഁѦҖ໔ፓ܌ளǴҥБϦЁϐᅿηໆ

(ϩձа 216ಈᅿη/m3Ϸ 469ಈᅿη/m3Βೀ)ኞᅿǴ٠ҥ

ջ๏ϒ෨Нೀ(෨НǺଶН 3Ǻ1ǵ2Ǻ2ǵ1Ǻ3(Ϻ)ൂࣁൻ

ᕉ)ϷჹྣಔВ๏НǴൻᕉ 4ԛࡕፓሌጤӸࢲኧǵғߏ

٠ϩݯٛਏ݀Ƕ 

(Β) ࡕ෨Н၂ᡍ 

    ҁ၂ᡍа 30 × 60 × 5 cm3༟ጤዬϣΕᝆβࣁਭϟ

፦ǴᅿηኞᅿໆୖྣԃࡋሌጤഁѦҖ໔ፓ܌ள(ӵॊ

ჴᡍ())ǴҥБϦЁϐᅿη Ǵໆܭ٠ᅿηࡕҁယၲ 4~5

ယਔ๏ϒа෨НೀǴ(෨НǺଶНൻᕉВኧࣁǹ3Ǻ1ǵ2Ǻ2ǵ

1Ǻ3(Ϻ))ϷჹྣಔВ๏НǴൻᕉ 4 ԛࡕፓሌጤӸࢲ

ኧǵғߏ٠ϩݯٛਏ݀Ƕ 
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ΟǵόӕନᏊჹሌጤᅿηڋਏ݀ 

()၂ᡍᅿηǺ௦ഁѦሌጤԋዕᅿηǴၸଳᔿࡕᓯᙒܭ 5

ʚհᙒഢҔǶ 

 (Β) ନᏊ၂ᡍ 

    ஒሌጤᅿηኞᅿܭభዬϣᒿջаନᏊೀǴᛰᏊᅿ

ᜪ௦ѱ୧ϐନᏊኧᅿǺ34%ࡼளল(pendimethalin)٢Ꮚǵ

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

Ϸჹྣಔ(คೀ)ǴаߥނៈЋнதҔҖ໔ᙚᛰໆ٬ࣁҔ

ໆǴϩձෳ၂চᏊໆϷচᏊໆ 75%ϐᛰᏊᐚࡋ(৪ᆶጯǴ2004)Ǵ

ਏ݀ǴೀՉݯٛፓਲ਼ϸᔈϷϩຼፓࡕᛰࡼ 3ख़

ፄǴख़ፄ 100ಈᅿηǶ࣬ ᜢࡼҔᏊໆϷԖਏᐚࡋ(active ingredient, 

a.i.)ӵ߄܌ҢǶ 

 

ѤǵόӕࡕନᏊჹሌጤόӕғߏਔයٛૈݯΚ 

    ၀၂ᡍࢂஒሌጤғߏ໘ཷࢤϩࣁѤයǴϩձࣁǺ(1)วԿ

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

ఒϩ݄ၲǴ(4)(ය߃໒)ԋዕळᡉԿಃԚ 3~4݄ǴЪ

ϩ݄ԿϿԚԋዕਔය(໒ࡕය) (ഁѦҖ໔၂ᡍ)Ƕܭ

όӕਔයϣՉନᏊᛰᏊᆅǴа 24%Ѓϫ(paraquat)ྋనǴ

41%ᕗᖻ(glyphosate)ྋనǵ80%ΒǵѤ-Ӧ(2,4-D)Нྋ܄ણᏊϷ
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Ҕࡼ၂ᡍǴ࣬ᜢݯఠ(glufosinate)ྋనѤᅿǴՉٛڰ13.5%

ᏊໆϷԖਏᐚࡋ(active ingredient, a.i.)ӵ߄ǹ၂ᡍаֹӄᐒ

ी(RCBD)Ǵೀख़ፄ 3ԛǴीᆉ٠КၨόӕᛰᏊϐٛݯਏ

ǴаᑔᒧҔᛰᏊٮၭ҇ୖԵǶ 

 

 

 ࡋҔᏊໆϷԖਏᐚࡼǵࡋǵόӕᜪࠠၭᛰᐚ߄

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 

ൺ600     X       235 

(oxyfluorfen) 
   23.5   EC 

   800 X       176 

Ѓϫ    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፦ໆፓ 

ߏғނځόӕӦሌጤϐғ፦ໆϷኬፓܜۑ    

ဂᘉϐځϷߏϐংᕉნჹሌጤғۑǴҔаΑှόӕ܄

ቹៜǶӕਔҭᔠຎόӕဂΠǴਲ਼ࢂ܄ցςԖᒪϩᚆ

ຝǶፓኬа 50 × 50 cm2ൂࣁՏǴϩձीᆉൂՏय़ᑈϣϐሌ

ጤਲ਼ኧໆǵᗲख़Ϸଳख़ǴኬӚ௦ 3ᗺǴۑ௦

ኬԛǹᗲख़Ϸଳख़ϩǴഁܭѦ௦ਲ਼ࡕᒿջગڗᗲख़Ǵ٠

а 70℃ೱុଳ 48λਔෳໆځଳख़Ƕ 
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่݀ 

ǵόӕപϫଯࡋϷᙌᏹբჹሌጤٛݯϐਏ݀ 

()ᙌᏹբჹሌጤٛݯϐਏ݀ 

    ᙌᆅӧഁѦҖ໔аപϫǵᙌԛǵᙌΒԛϷჹ

ྣಔ(҂ೀ)ϐ၂ᡍǴӧೀ 1ঁДࡕǴीᆉӚೀಔޑѳ֡

ኧѳ֡ޑኧǴ่݀ᡉҢӧѤᅿೀύаᙌΒԛԖനଯ

335.3±40.45ਲ਼/2.85m2Ǵаപϫวኧԛϐ(253.0±49.49)Ǵځ

ύᙌԛᆶᙌΒԛǵപϫϐ໔Ǵೀคᡉৡ౦ǹӧѤ

ᅿೀύаჹྣಔԖനեޑኧ 61.7±26.39ǶӦԋዕਲ਼

ኧໆӚೀऊࣁ 9~11ਲ਼(߄Β)Ƕ 

 

 ኧΒǵહᏹբΠሌጤᅿηว߄     

 

 

 

 

 

 

 

 

 

 

 

 

 

ೀ ѳ֡ኧ(ਲ਼/2.85m2) Ӧԋዕਲ਼ኧ 

ჹྣಔ 61.7 ± 26.39c*      11.3 

പϫ 253.0 ± 49.49ab      11.7 

ᙌԛ 204.5 ± 105.65b      10.5 

ᙌΒԛ 335.3 ± 40.45a       9.7 

99ԃѳ֡ॶ    286.94  

99ԃനεॶ    425.22  
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(Β)പϫᏹբჹሌጤٛݯϐਏ݀ 

    ၂ᡍഁܭѦҖ໔Չόӕപϫଯࡋ 0ǵ5ǵ10Ϸ 20cmǴ

а 2.0*2.5mϣǴ၂ሌጤኧऊ 3~16ਲ਼ǴՉപϫࡕ 1

ঁДǴीᆉ၂ᡍਲ਼ԖคୁғߏǴᢀჸ่݀ӧ܌Ԗޑ

ೀύǴപϫ܌੮Πޑਲ਼ϩ٠ؒԖวޑǴԶਲ਼

ӧപϫ߾ࡕᅌǶ(კ 1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   კ 1.ሌጤਲ਼പϫೀ a. 0cm, b.5cm, c.10cm, d.20cmǶ 

 

b 

d 

a 

c 
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Βǵόӕ෨Нೀჹሌጤٛݯϐਏ݀ 

() ෨Н၂ᡍ 

  1. ෨Нೀჹሌጤᅿηวϐቹៜ 

    ҁ၂ᡍаሌጤᅿηӧٿᅿஏࡋΠ 216Ϸ 469ಈ/m3(Ԝஏࡋ

٩ԃीฝϣϐҖ໔ᅿηၗ܌ள)Ǵаόӕ෨Нਔ໔

(෨НǺଳᔿǵ1Ǻ3ǵ2Ǻ2ǵ3Ǻ1Ϻ)Ǵෳ၂ٛݯǴ၂ᡍ࣬ᜢ

่݀ӵΠ߄Ǵሌጤᅿηኧࣁ 216ಈ/m3ஏࡋೀਔǴᅿη

ಃࡕೀܭኧໆ 5ϺջԖᡉৡ౦Ǵа෨Н 1Ϻଳᔿ 3ϺǴԖ

നଯޑวኧ 8.3±2.08ਲ਼Ǵࣁ 42%Ǵ෨Н 3Ϻଳᔿ 1ϺԖ

നեޑวኧ 1.7±2.08ਲ਼Ǵࣁ 9%ǹൻᕉѤԛࡕջಃ 17ϺǴ

ኧໆϝа෨Н 1Ϻଳᔿ 3ϺǴԖനଯޑኧ 8.3±2.08ਲ਼Ǵ

ࣁ 45%Ǵ෨Н 3Ϻଳᔿ 1ϺԖനեޑวኧ 1.7±2.08ਲ਼Ǵ

ࣁ 7%ǹԛൻᕉ෨Н 1Ϻଳᔿ 3Ϻೀϟܭ 42~55%

ϐ໔Ǵ෨Н 3Ϻଳᔿ 1Ϻϟܭ 7~14%ϐ໔(߄Ο)Ƕ 

 ϐቹៜ(216ಈᅿη/m3)Οǵόӕ෨НϺኧჹሌጤᅿη߄

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 

*ǺӕՉϣमЎӷ҆ό࣬ӕޣǴ߄Ңೀѳ֡ॶ҂ၲ 5%ᡉНྗ(L.S.D) 



 16 

    ᅿηஏࣁࡋ 469ಈ/m3ਔǴ၂ᡍ่݀ᆶᅿηஏࣁࡋ 216ಈ/m3

࣬՟Ǵόӕೀ໔ৡ౦ᡉǴኧࣣа෨Н 3Ϻଳᔿ 1Ϻࣁᡉ

ࣁኧ٩ׇวࡕдΒೀ໔คᡉৡ౦Ƕ17Вځനեࣁ 6.7±2.89

ਲ਼ǵ3.0±6.60ਲ਼ǵ4.0±4.58ਲ਼Ϸ 3.0±3.00ਲ਼Ǵวࣁ 17%ǵ8%ǵ

10%Ϸ 8%ǹԛൻᕉ෨Н 1Ϻଳᔿ 3Ϻೀϟܭ 38~53%

ϐ໔Ǵ෨Н 3Ϻଳᔿ 1Ϻϟܭ 8~17%ϐ໔Ǵ่݀ӵ߄ѤǶ 

 ϐቹៜ(469ಈᅿη/m3)Ѥǵόӕ෨НϺኧჹሌጤᅿη߄

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 

*ǺӕՉϣमЎӷ҆ό࣬ӕޣǴ߄Ңೀѳ֡ॶ҂ၲ 5%ᡉНྗ(L.S.D) 

    ќѦόӕ෨НೀΠǴځวޑࡕኧϿԖᒿ෨Нޑԛኧ

Ϸਔ໔ቚуԶफ़եᖿ༈ǴӵΠკ 2ǵ3ᡉҢǴόӕஏޑࡋᅿηໆ

216Ϸ 469ಈ/m3Ǵܭ໒ۈаόӕਔ໔෨НೀΠǴԖόӕޑ

ኧѦǴ෨Н 1Ϻଳᔿ 3ϺϷ෨Н 2Ϻଳᔿ 2ϺϐΒᅿೀБݤǴ

ύࡕය 9~17ϺኧၨϿफ़ե܈คΠफ़ǹԶΒᅿᅿηஏࡋϐ෨Н 3

Ϻଳᔿ 1ϺೀǴ၂ᡍࡕය 13~17ϺਔǴኧࣣԖΠफ़ᖿ༈Ƕ 
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ኧ 

Ȓ

ਲ਼

ȓ 





ኧ 

Ȓ

ਲ਼

ȓ 

 

 

 

 

 

 

 

 

 

 

 

კ 2.όӕ෨НϺኧჹሌጤᅿηϐቹៜ(216ಈᅿη/m3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

კ 3.όӕ෨НϺኧჹሌጤᅿηϐቹៜ(469ಈᅿη/m3) 

 

 

ೀϺኧ 

ೀϺኧ 
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  2. ሌጤᅿηܭ෨Нೀࡕჹܭࡕғߏϐቹៜ 

    ᅿηஏࣁࡋ 216ಈ/m3ϐೀಔǴ၂ᡍԿಃ 5ϺѝԖ෨Н 1

Ϻଳᔿ 3ϺೀԖϩߏҁယǴځᎩΒೀ߾คǴৡ౦όᡉǹ

Կಃ 9 ϺωԖᡉৡ౦Ǵа෨Н 1 Ϻଳᔿ 3 ϺԖനଯယኧ

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

17Ϻа෨Н 3Ϻଳᔿ 1ϺϐೀԖനեယኧ 1.33±1.155ယǴځ

ᎩΒೀ߾ৡ౦όᡉǴϩձࣁ 3.33±0.707ယϷ 3.33±0.500ယǶ

ᅿηӧ၂ᡍය໔ࡕǴਲ਼ଯБय़Ӛೀයৡ౦٠όᡉ

ǴԿಃ 17ϺωԖᡉৡ౦Ǵа෨Н 1Ϻଳᔿ 3ϺǴፓ܌ள

ϐਲ਼ଯࣁനե 0.27±0.112 cmǴځᎩΒೀ߾ৡ౦όᡉǴϩձ

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

ቨܭ၂ᡍԿಃ 13 ϺࡕωԖᡉৡ౦Ǵယߏа෨Н 1 Ϻଳᔿ 3

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

17Ϻ)ǴځᎩΒೀ߾ৡ౦όᡉǶယቨಃ 13Ϻፓа෨Н 1

Ϻଳᔿ 3 Ϻനଯ 0.23±0.042 cmǴ෨Н 2 Ϻଳᔿ 2 Ϻԛϐ

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

17ϺǴа෨Н 3Ϻଳᔿ 1Ϻനե 0.13±0.000 cmǴځᎩΒᅿೀ

Ǵ0.29±0.065 cm (1Ǻ3Ϻ)Ϸࣁৡ౦όᡉϩձ߾ 0.26±0.148 cm 

(2Ǻ2Ϻ)(߄ϖ)Ƕ 
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 ਲ਼ϐቹៜ(216ಈᅿη/m3)ࡕϖǵ෨Нೀჹ߄

 

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 

*ǺӕՉϣमЎӷ҆ό࣬ӕޣǴ߄Ңೀѳ֡ॶ҂ၲ 5%ᡉНྗ(L.S.D) 

-Ǻ߄Ңፓਔ٠คԜኧᏵ 

 

    ሌጤᅿηஏࣁࡋ 469ಈ/m3၂ᡍ่݀ᆶ 216ಈ/m3࣬՟Ǵယ

ኧӧ၂ᡍύයջԖᡉৡ౦ǴԶਲ਼ଯǵယߏϷယቨӧ၂ᡍࡕයω

Ԗܴᡉৡ౦ǹ၂ᡍԿಃ 9Ϻယኧа෨Н 1Ϻଳᔿ 3ϺԖനଯယኧ

2.00±0.000ယǴ෨Н 3 Ϻଳᔿ 1 Ϻϐೀᅿηวࡕҁယۘ҂ߏ

рǴԿಃ 17Ϻа෨Н 3Ϻଳᔿ 1ϺϐೀԖനեယኧ 1.17±0.983

ယǴځᎩΒೀ߾ৡ౦όᡉǴϩձࣁ 3.33±0.707ယ(1Ǻ3 Ϻ)Ϸ

3.22±0.667ယ(2Ǻ2 Ϻ)Ƕਲ਼ଯа෨Н 1 Ϻଳᔿ 3 Ϻϐೀࣁനե

0.31±0.66 cmǴځᎩΒೀ߾ৡ౦όᡉǴϩձࣁ 0.67±0.180 
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cm(1Ǻ3Ϻ)Ϸ 0.85±0.480 cm(2Ǻ2Ϻ)ǶೀԿಃ 17Ϻ෨Н 3Ϻ

ଳᔿ 1 ϺࣣԖനեϐယߏϷယቨϩձࣁ 0.17±0.038 cm Ϸ

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

ࣣԖനଯϐယߏϷယቨǴՠ۶Ԝϐ໔٠คᡉৡ౦(߄Ϥ)Ƕ 

 

 ਲ਼ϐቹៜ(469ಈᅿη/m3)ࡕϤǵ෨Нೀჹ߄

 

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 

*ǺӕՉϣमЎӷ҆ό࣬ӕޣǴ߄Ңೀѳ֡ॶ҂ၲ 5%ᡉНྗ(L.S.D) 

-Ǻ߄Ңፓਔ٠คԜኧᏵ 
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(Β) ࡕѴभ෨Н၂ᡍ 

  1.෨НೀΠሌጤኧϐᡂϯ 

    ሌጤᅿηࡕҁယၲ 4~5ယ໘ࢤǴՉ෨НೀǴ၂ᡍ

่݀ᡉҢǴคፕᅿηஏࣁࡋՖค෨НೀϷ෨Н 1ϺଶЗ 3ϺǴ

٠όڋሌጤѴभғߏǹԶ෨Н 2ϺϷ෨Н 3ϺϐೀǴ

ኧӧಃ 4Ϻ໒ۈΠफ़ǴԿಃ 16Ϻ෨Н 3ϺϐѴभςӄኧԝΫ(კ

4~7)Ƕ 

 

 

 

 

 

 

 

 

 

 

 

 

 

კ 4.όӕ෨НϺኧჹሌጤѴभϐቹៜ(20ಈᅿη/m3) 

 

 

 

 

 

 

ೀϺኧ 

ਲ਼

ኧ 
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კ 5.όӕ෨НϺኧჹሌጤѴभϐቹៜ(40ಈᅿη/m3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
კ 6.ሌጤѴभՉ෨Нೀၲ 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.ሌጤѴभՉ෨Нೀၲ 16Ϻϐғߏ(40ಈᅿη/m3)Ƕ a.ค෨НǶb.෨Н 1Ϻ

ଶН 3ϺǶc.෨Н 2ϺଶН 2 ϺǶd.෨Н 3ϺଶН 1ϺǶ 

    Զόӕ෨НϺኧჹሌጤѴभғߏϐቹៜǴ၂ᡍ่݀ᡉҢǴ

ᅿηஏࣁࡋ 20(ᅿη/m3)ਔሌጤѴभߏڙਔ໔෨Н(෨НǺଶН

03Ǻ01)ϐቹៜǴុܭೀ 8ϺࡕǴယኧςեځܭдೀࣁ

2.3±0.50ယǹќѦယቨϷယय़ᑈБय़Ǵӕኬаߏਔ໔෨НԖനե

ॶӧុೀ 8Ϻࡕϩձࣁ 0.4±0.13 cm (ယቨ)Ϸ 0.5±0.00 cm2 (ယ

य़ᑈ)ǹԶਲ਼ଯǵ൯ϷယߏፓҞǴӧុೀ 16Ϻࡕନ

෨Н 3Ϻೀ္ѦǴځдೀ٠คᡉ܄ৡ౦(߄)ǹ෨Н 3Ϻϐ

ਲ਼ܭ၂ᡍၲ 12ϺਔςӄኧԝΫ(߄Ύ)Ƕ 

a b 

c d 



 24 

    ᅿηஏࣁࡋ 40(ᅿη/m3)Ǵځယኧǵਲ਼ଯǵ൯Ϸယߏፓ

ҞǴុ၂ᡍԿ 16Ϻਔόӕೀ໔٠คᡉ܄ৡ౦ǹယቨ

ҞǴុ၂ᡍԿ 12Ϻࡕӕኬаค෨НೀࣁനଯǴߏਔ໔෨Н

ࣁനեǴϩձࣁ 1.4±0.27cmϷ 0.5±0.00cmǴယय़ᑈҞុܭ၂

ᡍԿ 16Ϻਔӕኬаค෨НೀࣁനଯǴ෨Н 2Ϻࣁനեϩձࣁ

3.4±1.12 cm2Ϸ 1.0±0.44 cm2 (߄Ζ)Ƕ 
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 ϐቹៜ(20ಈᅿη/m3)ߏΎǵ෨НೀჹሌጤѴभғ߄

*ǺӕՉϣमЎӷ҆ό࣬ӕޣǴ߄Ңೀѳ֡ॶ҂ၲ 5%ᡉНྗ(L.S.D) 

-Ǻ߄Ңፓਔ၂ᡍਲ਼ςӄኧԝΫ 

 

 

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)ߏΖǵ෨НೀჹሌጤѴभғ߄

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 - 

*ǺӕՉϣमЎӷ҆ό࣬ӕޣǴ߄Ңೀѳ֡ॶ҂ၲ 5%ᡉНྗ(L.S.D) 

-Ǻ߄Ңፓਔ၂ᡍਲ਼ςӄኧԝΫ 
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ΟǵόӕନᏊჹሌጤᅿηڋਏ݀ 

    ନᏊ၂ᡍ่݀ᡉҢǴᅿηܭೀ 7ϺࡕǴวаၲ

ԖᓪᛰᏊೀനଯว 55.7±14.29ǵ63.0±16.4(666Xǵ500X)Ǵ

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

ᛰᏊೀԖനեว 5.3±2.52ǵ4.0±3.46(800Xǵ600X)ǹӧೀ

ၲ 15ϺϐࡕǴаၲԖᓪ 500XԖനଯኧ 45.3±13.65Ǵࡼளল 200X

ԛϐ 35.0±31.00ǴൺᛰᏊӧೀၲ 15Ϻࡕᕴኧࣁ 0ਲ਼/ዬǹ

ќѦӧӚᛰᏊϐ໔аൺᛰᏊ600XϷ800XೀԖനᡉϐٛ

ਏݯ Ǵ݀ӧೀޑࡕ 7Ϻѳ֡วᆶჹྣಔ࣬ၨϐΠǴΠफ़ 9%

Ϸ 6.8%(800Xǵ600X)Ǵೀၲ 11Ϻࡕӧѳ֡ኧςΠफ़Կ 0ਲ਼/

ዬǴԶځдᛰᏊ߾ӧೀ 15ϺϐࡕϝԖӸޑࢲኧ(კ 8)Ƕ 

 

 

 

 

 

 

 

 

 

 

 

 

კ 8.όӕନᏊჹሌጤᅿηϷኧϐቹៜ  

 

 

ೀ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 

ൺ800(%23.5)X 

ൺ600(%23.5)X 
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ѤǵόӕࡕନᏊჹሌጤόӕғߏਔයٛૈݯΚ 

    ଞჹόӕғߏයϐሌጤǴऊౣϩࣁѴभǵύभϷ໒߃ය

Ϸࡕය(Җ໔၂ᡍ)Ѥ໘ࢤ(კ 9)Ǵ๏ϒѤᅿᛰᏊೀǴᛰᏊӆ

٩ߥނៈЋнϐᙚҔໆϷࡌ७ኧϐ75%ᐚࡋϐٿᅿᏊໆี

ញࡼҔǴӵ߄܌ҢǹΟයЬाӧྕ࠻ϣՉ၂ᡍǴനࡕය

යϐሌጤߏғࢤᒧӧഁѦҖ໔Չ၂ᡍǶаΠஒඔॊόӕ໘߾

๏ϒߚᒧ܄ϐନᏊݯٛځǶ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
კ 9.όӕғߏਔයϐሌጤǶa.ѴभයǶb.ύभයǶc.໒߃යϷ d. ໒ࡕ

යǶ 

 

  

  

a b 

c d 
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 (1)ѴभයǺᅿηวࡕǴҁယςၲ 3~4ယ(კ 9a)Ǵ๏ϒѤᅿ

ᛰᏊ၂ᡍ่݀ǴӚೀሌጤѳ֡ऊ܄ᒧߚ 9~11ਲ਼Ǵܭᛰ

ᏊೀࣣࡕԖຝౢғǴೀࡕಃ 5ϺନᕗᖻᛰᏊΒ

ᅿᐚࡋਲ਼ኧໆ٤༾Πफ़ѦǴځᎩᛰᏊೀΠϐሌጤԝΫኧ

ໆࣣၲ 1/2аǹೀၲ 10ϺਔፓวǴڰఠᛰᏊٿᅿᐚ

ኧΨफ़ࢲдᛰᏊೀӸځೀΠǴሌጤλभςӄԝΫǴࡋ

Կ 50%аΠǹ20ϺࡕЃϫ 200XϷᕗᖻ 133XϝԖλभ

ӸࢲǴځдೀࣣςԝΫǶ(კ 10) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

კ 10.όӕᛰᏊೀΠჹሌጤλभϐቹៜǶ*ǺᡂБϩᡉҢό

ӕᛰᏊೀ໔ၲᡉৡ౦(P≦0.05)Ƕ 

ೀϺኧ 

ਲ਼

ኧ 

* 

Ѓϫ(24%)200 X 

Ѓϫ(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)ύभයǺሌጤҁယၲ 9~12ယǴЪਲ਼ۘ҂ܜᙙ(კ 9b)Ǵ

၂ᡍ่݀ࡕᡉҢǴ߃යሌጤਲ਼ኧໆӚೀಔ࣬߈คᡉ

ৡ౦ǴᛰᏊೀࡕ 4~20ϺϐᢀჸǴόӕೀ໔ࣣԖܴᡉޑৡ

౦ǴаೀࡕಃѤϺԶقǴЃϫ 150XϝԖၨଯޑሌጤӸ

ೀΠǴሌጤਲ਼ِೲԝΫǴӸࡋᅿᐚٿǴ2,4-DᛰᏊࢲ

ਲ਼ኧࢲ 1~2ਲ਼Ƕӧೀ 20ϺࡕǴ܌ԖᛰᏊ֡Ԗၲڋډሌጤ

ғޑߏਏ Ǵ݀ନΑЃϫᛰᏊϐٿᅿᐚࡋѦǶԶᕗᖻǵ2,4-D 

Ϸڰఠࡼܭᛰࡕ 4~12Ϻёِೲڋሌጤғߏ(კ 11)Ƕ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

კ 11.όӕᛰᏊೀΠჹሌጤύभϐቹៜǶ*ǺᡂБϩᡉҢ

όӕᛰᏊೀ໔ၲᡉৡ౦(P≦0.05)Ƕ 

ਲ਼

ኧ 

ೀϺኧ 

* 

* * 
* 

* 

Ѓϫ(24%)200 X 

Ѓϫ(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)໒߃යǺሌጤఒܜрࡕǴځळᡉԿಃԚԋዕ

ਔ(კ 9c)ǴаѤᅿᛰᏊೀϐ่݀ᡉҢǴܭೀࡕಃ 4Ϻਲ਼

Ԗ٤༾ౢғǴаڰఠᛰᏊϐೀၨࣁᝄख़

(კ 12a)ǴЃϫᛰᏊԛϐ(კ 12b)ǴՠಳᗋևߙᆘՅǹ2,4-D

ᛰᏊ߾ևಳഗΠࠟϐ(კ 12c)ǶԿಃ 8ϺǴڰఠᛰᏊೀ

ωၲڋډբҔǴځᎩᛰᏊӧಃ 16Կ 20ϺωԖܴᡉڋޑ

(߄ΐ)ǹќѦЃϫόӕࡼޑҔᏊໆΠǴ߃යਲ਼ౢғယ

ТࡕǴՠؒԖܴᡉڋޑวғǴܭᛰਏၸΑаࡕਲ਼

ϝᝩុғߏ(კ 12d)Ƕ 

 (%)ࢲਲ਼ӧόӕନᛰᏊೀΠϐӸΐǵሌጤ໒߄

ೀᛰᏊ ีញ७ኧ 0Ϻ 4Ϻ 8Ϻ 12Ϻ 16Ϻ 20Ϻ 

  200 X 100 100 100 100 100 100 
Ѓϫ  

  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 
  ఠڰ

  120 X 100 66.7 0 0 0 0 

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

*ǺᡂБϩᡉҢόӕᛰᏊೀ໔ၲᡉৡ౦(P≦0.05) 
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კ 12.όӕᜪࠠନᏊჹሌጤ໒ਲ਼ғߏϐቹៜǶa.13.5%ڰఠᛰᏊีញ

120७ೀࡕ 4ϺǶb.24%ЃϫᛰᏊีញ 150७ೀࡕ 4ϺǶc.80%ΒǵѤ

-ӦᛰᏊีញ 200७ೀࡕ 4ϺǶd.24%ЃϫᛰᏊีញ 150७ೀࡕ 16ϺǶ 

 

 

 

 

 

a b 

c d 
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 (4)໒ࡕයǺሌጤਲ਼ఒϩ݄ၲ 3~4݄ǴЪϩ݄Կ

ϿԚԋዕਔ(კ 9d)ǹ၀၂ᡍഁܭѦᕉნύ၂ᡍόӕᛰᏊ

ϷࡼҔᏊໆӭჲჹਲ਼ϐቹៜǴ่݀ᡉҢഁѦҖ໔аόӕନ

Ꮚჹሌጤࣣёаၲڋډਏ݀ǴӧೀԿ 16Ϻ(2ຼ)ࡕǴӚ

ᛰᏊೀࣣёܴᡉ࣮рᛰᏊբҔǴౢғڋғޑߏ(ሌጤ

ӸࢲኧΠफ़)ǴځύаڰఠᛰᏊڋሌጤғߏനࣁԖਏ(კ

13)ǹೀၲ 32ϺǴନЃϫ(200Xǵ150X)Ϸ 2,4-D(200X)ϐᛰ

ᏊೀۘᎩϿኧ൳ਲ਼ѦӸࢲѦǴځᎩᛰᏊೀΠਲ਼ࣣςᙯࣁ

ԶԝΫ(კ 14)Ƕ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

კ 13.όӕᛰᏊೀΠჹഁѦҖ໔ϐሌጤቹៜǶ*ǺᡂБϩᡉ

ҢόӕᛰᏊೀ໔ၲᡉৡ౦(P≦0.05)Ƕ 
 

ਲ਼

ኧ 

ೀϺኧ 

* 

* 

Ѓϫ(24%)200 X 

Ѓϫ(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.Җ໔ନᏊᛰᏊೀ 24%Ѓϫีញ 200 

७ೀၲ 20Ϻࡕሌጤਲ਼ғߏǴ๊εϩςǴόၸϩಳယ

ϝฅុғߏǶ 

 

ϖǵഁѦғ፦ໆፓ 

    ъԃࡋՉഁѦғ፦ໆፓǴՋъѠύаࠄϐፓ

่݀ǴҞሌጤϝаѠύаࠄӒ্य़ᑈၨεǴғ፦ໆፓ

௦ុଓᙫԃ܌ࡋϐኬǴፓਲ਼ଯǵਲ਼ኧໆǵ

ᗲख़Ϸଳख़ҞǴբࣁғ፦ໆຑϐ٩ᏵǶፓ่݀ӵΠ

ࣁਲ਼ଯࢶǴӚኬਲ਼ଯନᡕ(ϖ߄)߄ 108±14.34 cmѦǴځᎩ

ኬѳ֡ϟܭ 70Կ 75 cmϐ໔ǴᡕࢶኬሌጤǴਲ਼ஏࡋ

ӧ 50×50 cm2 य़ᑈύԖޑ 13~28 ਲ਼όޑኧໆǴᕴᗲख़

362~834 gǴଳख़ 93~226 gǴа݅ܿ༈ኬԖനଯϐᗲख़
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836.3±151.34 gϷଳख़ 226.0±23.65 gǴӚኬਲ਼ᗲख़К(ᗲ

ख़Ǻଳख़)ѳ֡ऊࣁ 4Ǻ1Ǵβᝆ pHॶϟܭ 5~6.9ϐ໔Ǵβᝆ

ᔸࡋӚኬৡ౦ၨεǶ 

 ΜǵϤДҽഁѦғ፦ໆፓ߄

ਲ਼ኧໆ(ਲ਼) βᝆ(5cm) 
ፓӦᗺ 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 

ଯᐏᓐ 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

 

 

    ΠъԃࡋՉഁѦғ፦ໆፓǴՋъѠύаࠄϐΐД

ፓ่݀ᡉҢǴӚኬਲ਼ଯନܿ༈ኬਲ਼ଯࣁ 42.5±4.33 cm

ѦǴځᎩኬѳ֡ϟܭ 60Կ 80 cmϐ໔ǹਲ਼ஏࡋӧ 50×50 

cm2ޑय़ᑈύǴа݅ܿ༈ኬԖനӭޑਲ਼ኧໆ(35.3ਲ਼)Ǵ

ܭϟ߾Ꭹኬځ 3~26 ਲ਼ϐ໔(ᕴਲ਼ኧ)ǹᡕࢶኬനଯᗲᅿ

363.3±131.8 gϷଳख़ 67.2±24.22 gǴᐏᓐኬനե 46.9±11.06 

g(ᗲᅿ)Ϸ 14.8±3.71 g (ଳख़)ǴځᎩኬਲ਼ᗲख़ϟܭ 97~193 

gϐ໔ǴϷଳख़ϟܭ 24~60 gϐ໔ǹਲ਼ᗲख़К(ᗲख़Ǻଳख़)Ǵ

аܿ༈ኬനଯ 7Ǻ1Ǵεࠤኬനե 2.6Ǻ1ǴӚኬѳ֡ऊ
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ࣁ 4Ǻ1Ǵβᝆ pH ॶϟܭ 6~7ϐ໔Ǵβᝆ߄य़ᔸࡋӚኬ֡

ե(߄Ѥ)Ƕ 

 

 ΜǵΐДҽഁѦғ፦ໆፓ߄

ਲ਼ኧໆ(ਲ਼) βᝆ(5cm) 
ፓӦᗺ 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 

ଯᐏᓐ 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

 

    ΜΒДፓ่݀ǴӚኬਲ਼ଯаᐏᓐኬനଯ

108.3±33.29 cmѦǴܿ༈ኬԖനեਲ਼ଯ 43.3±7.64ǴځᎩኬ

ѳ֡ϟܭ 75Կ 80 cmϐ໔ǹਲ਼ஏࡋӧ 50×50 cm2ޑय़ᑈ

ϣǴᄆϯεࠤኬ߾Ԗനӭޑਲ਼ኧໆ 122.6ਲ਼ǴѠύ

ኬԛϐ 36.3ਲ਼ǴځᎩኬ߾ϟܭ 8~16ਲ਼ϐ໔(ᕴਲ਼ኧ)ǹᐏ

ᓐኬനଯᗲᅿ 508.6±203.47 gǴځᎩኬᗲख़߾ϟܭ

110~300 gϐ໔ǴӚኬਲ਼ଳख़߾ϟܭ 50~97 gϐ໔Ǵਲ਼

ᗲख़К(ᗲख़Ǻଳख़)Ǵаᐏᓐኬനଯ 6.2Ǻ1ǴځᎩӚኬѳ

֡ऊࣁ 2~4Ǻ1Ǵβᝆ pHॶϟܭ 5.7~6.5ϐ໔ǴӚኬβᝆ߄

य़ᔸࡋ 17~51%ϐ໔(߄ϖ)Ƕ 
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 ΜΒǵΜΒДҽഁѦғ፦ໆፓ߄

ਲ਼ኧໆ(ਲ਼) βᝆ(5cm) 
ፓӦᗺ 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 

ଯᐏᓐ 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 

ǵόӕപϫଯࡋϷᙌᏹբჹሌጤٛݯϐਏ݀ 

    όӕહᏹբϐ่݀܌ளǴᙌᓎࡋჹሌጤҖ໔ᅿη

٠คܴᡉޑڋਏ݀ǴЪӦሌጤਲ਼ኧໆޑӭ

ჲᆶόӕೀ໔ޑኧ٠คܴᡉ࣬ᜢ܄Ǵ٩ჴᡍ܌ளόӕ

ೀ໔ኧҗӭԿϿࣁ٩ׇǴᙌΒԛ>പϫόᙌϷᙌ

ԛ>ჹྣಔǹฅԶǴԜ่݀ჹྣԃഁࡋѦፓၗ(ӄ

ԃࡋѳ֡ 286.94ਲ਼Ǵനଯ 428.22ਲ਼)ǴวહᏹբᆶഁѦ

ਲ਼࣬ၨϐΠǴβᝆ߄य़ሌጤᅿηวޑኧໆԖफ़եޑᖿ

༈ǴคፕࢂКၨܭӄԃࡋѳ֡ਲ਼ኧࢂ܈നଯޑҖ໔ਲ਼ኧ

ໆǴᡉҢҖ໔હᏹբё෧Ͽβᝆ߄य़ޑᅿηໆǹฅԶ٩Ᏽ

CraneΓ(2006)ගϷǴሌጤᅿηӧ 2मә(ऊ 5cm)ుޑβ

ύёᆢ 2ԃǴԶӧβᝆ߄य़ϝёᆢъԃޑტڮǴԶࣽ

ࣁނ܄ނᅿηЪڀԖҶ܄Ǵশᙒӧβᝆύޑᅿηӧ

βᝆહࡕௗڙӀྣԶှନҶǴന٬ߦࡕεໆᅿηว

(હΒԛ)Ǵӧҁԛ၂ᡍύǴ៝ϷሌጤวǴ٩ѐԃ

ளऊ܌၂ᡍीฝሌጤวࡋ 4~7ϺǴӢԜಃΒԛᙌ

ਔ໔߾௨ӧಃԛᙌޑࡕ 4ϺǴӢԜǴᙌޑᓎࡋϼၸܭ

ᓎᕷϸԶԋሌጤวኧޑගϲǴԶҁჴᡍ่݀ෳӧ
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ሌጤεໆวғޑҖ໔ՉᙌёૈԖڋǴՠࢂᙌޑ

ਔ໔Ϸᓎࡋϝሡӆ၁ಒፕǶ 

Βǵ෨Нೀჹሌጤٛݯϐਏ݀ 

    ෨Нೀჹሌጤᅿηғߏ၂ᡍ่݀ᡉҢǴߏਔ໔

෨Нёफ़եᅿηޑวӵॊϐ၂ᡍ่݀Ǵ෨Н 3Ϻଳᔿ

1ϺǴόፕၸ൳ԛൻᕉ(෨НǺଳᔿ=1Ǻ3ǵ2Ǻ2ǵ3Ǻ1Ǵ

ԛൻᕉ)Ǵ၂ᡍයวόຬၸ 17%Ǵ၂ᡍࡕයኧ߾

֡եܭ 10%ǹЪԜೀ٬ҁယۯᒨ໒Ǵӧ၂ᡍޑΒᅿᅿη

ஏࡋΠ่݀֡࣬ӕǴԶ෨Н 1ǵ2Ϻܭᅿηࡕғߏ٠

คᡉϐৡ౦ǴӢԜ൩၂ᡍ่݀Զߏقਔ໔෨Н(εܭ 2Ϻ)Ǵ

ёԖਏڋሌጤਲ਼ғߏϷวǶ 

    ሌጤѴभ෨Н၂ᡍ่݀ᡉҢǴӧ၂ᡍޑѤᅿೀύ

ਲ਼ޑኧໆᒿ෨НϺኧޑቚуԶᅌΠफ़Ǵ၂ᡍύа෨Н 3

ϺଶН 1ϺǴѤϺࣁൻᗋǴೱុೀၲ 16ϺࡕёԖਏޑ

ኧޑሌጤਲ਼ڋ ǴໆԶ෨Н 1ϺଶН 3Ϻᆶჹྣಔ࣬ၨΠǴ

ሌጤѴभ٠คܴᡉৡ౦ǹ෨Н 2ϺଶН 2Ϻ٩Ԕጕკ߄ҢǴ

ਲ਼ኧໆᗨԖΠफ़ՠڋਏ݀όܴᡉǶ 
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    ෨Нೀჹሌጤਲ਼ғߏቹៜᡉҢǴӧٿᅿόӕᅿη

ஏࡋೀΠǴόӕޑ෨Нਔ໔(ჹྣಔǵ෨НǺଶН=3Ǻ1ǵ2Ǻ

2ǵ1Ǻ3)Ǵځਲ਼ଯࡋҞܴคᡉ܄ৡ౦ǴځдҞӧ

ೀၲ 12ϺਔջԖᡉϐৡ౦ǴЪၲ 16Ϻջԋਲ਼ԝΫǹ

ӢԜҗҁ၂ᡍܴǴߏਔ໔෨Нёԋሌጤਲ਼Нϩ

ნǴനࡕᏤठਲ਼ԝΫǶӢԜҖ໔ٛݯሌጤਲ਼ӵόԵቾ

ϯᏢٛݯϐࡼҔǴҭё๏ϒҖ໔వНаవН 3Ϻଳᔿ 1Ϻࣁ

ൻᕉǴՉѤԛࡕǴёԖਏफ़եҖ໔ሌጤѴभϷᅿηໆǶ 

ΟǵόӕନᏊჹሌጤᅿηڋਏ݀ 

    ᅿηаᛰᏊೀǴܭᅿηࡕӆఠԝѴभǴόӕ

ନᏊ၂ᡍ่݀ᡉҢǴჹܭሌጤᅿηڋਏനଯ

ࣁҔᏊໆࡼᛰᏊǴ၀ᛰᏊӧൺࣁޣ 800XϷ 600Xਔࣣё

ਏ݀Ǵӧೀၲݯٛၲ 11Ϻਔςၲֹډӄٛݯϐਏ݀Ǵځд

ନᏊᗨฅϝԖٛݯਏ݀ǴӵၲԖᓪᛰᏊ(500X)Ǵόၸ࣬ၨ

ϐΠǴൺᛰᏊᡉଯځܭдᛰᏊǶӢԜǴаҁ၂ᡍ٬܌

ҔࡼନᏊǴ߾ᙚ 23.5%ൺᛰᏊีញ 600~800७

ջёԖਏڋሌጤϐᅿηǶ 
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ѤǵόӕࡕନᏊჹሌጤόӕғߏਔයٛૈݯΚ 

    ٩ҁ၂ᡍ่݀ᡉҢǴନᏊೀλभයаڰఠᛰᏊԖ

നݯ٫ٛਏ Ǵ݀ځԛࣁ 2,4-DǴനեࣁЃϫǹύभයа 2,4-D

ന٫ǴځԛڰࣁఠǴനեࣁЃϫǴ໒ਲ਼аڰఠǴځ

ԛࣁ 2,4-DǴനեࣁЃϫǴഁѦҖ໔ᛰᏊٛݯਏ݀ᆶ࠻ϣ໒

ఠᛰڰሌጤਲ਼ԖаܭǴନᏊჹقਲ਼࣬՟ǹᡏԶ

ᏊԖനݯ٫ٛਏǴځԛࣁ 2,4-DϷᕗᖻǴനৡࣁЃϫǴ

ԜࣁԵቾࡼҔਔ໔ӢનǴӵൂપԵቾٛݯਏ݀߾аᕗᖻǵ

2,4-DϷڰఠჹሌጤਲ਼ࣣԖཱུ٫ϐૈڋΚǶ 

    ӢԜǴଞჹόӕਔයޑሌጤǴࡼҔѤᅿߚᒧ܄ఠ

ᏊǴ่݀ځᡉҢόӕᛰᏊǴӧೀၲ 2ຼࣣёԖਏڋޑሌ

ጤғߏǴѤᅿᛰᏊύǴᡏٛݯਏ݀നࣁޑ٫ 13.5%

ఠᛰᏊีញڰ 120~160७ջϦഘ 3~5ϦϲૈԖਏफ़եሌ

ጤғߏǴԜ่݀ᆶ CraneᏢޣϐࣴ࣬زӕ(Crane, 2006)Ƕځ

ԛࣁ 41% ᕗᖻϷ 80% 2,4-DΒᛰᏊǴӧೀࡕᗨёၲډ

ߏғނᏊϷڋữ୷ለӝԋܭਏ݀ǴόၸΒᛰᏊϩձኧڋ

ፓᏊǴਲ਼֎ԏࡕၸࢤਔ໔ωԖԋਏрǴ٩Ᏽഁ

ѦҖ໔၂ᡍ่݀ᡉҢǴሌጤਲ਼ೀࡕठނӄय़ԝΫ

ሡा߾ 24Ϻǹٛݯਏനեࣁޣ 24% ЃϫᛰᏊǴคፕӧ
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বғߏ໘ޑࢤሌጤǴЃϫᛰᏊࣣคډၲݤӄय़ڋǹ

ӵقගϷ၀ᛰᏊឦௗࠠନᏊǴЬाᙖҗυᘋނӀӝ

բҔၲڋډਏ݀Ǵӧ܈Ӏྣၨեޑᕉნύٛݯਏ݀߾

फ़եǴ٩၂ᡍ่݀ሌጤਲ਼ӧೀၲࢤਔ໔ࡕऊ

14~21ϺǴಳഗ߈ߕׇ܈ӆߏрλယǴԶᝩុғߏǶ 

    ᒧҔޑᒧ܄ఠᏊύǴҁ၂ᡍ่݀ᙚ13.5%ڰఠ

යϐߏ၀ᛰᏊჹόӕғࣁচӢځሌጤϐᓬӃԵໆǴݯٛࣁ

ሌጤਲ਼ǴࣣёၲזډೲЪӄय़ݯٛޑ܄ਏ݀ǶԜѦځд

ᏢޣҭܴڰఠёԖਏٛନ☞ǵФโǴϲଭঞǵᅈϺࢃǵ

ଭᏁಿǵࡧᕞಮǵކУਥǵ࿗ԯಮǵ๋㍚३ᖜǵε

Ǵذᚇ (ᇳـಿதߙଲଞǵഁಿϷᙦǵλқࠍ

2003ǶࣿमǴ2007Ƕ) Ƕ 

ϖǵഁѦғ፦ໆፓ 

    ሌጤഁѦғ፦ໆܭ 100ԃ 9Ϸ 12ДፓᡉҢǴݮѠ

17ጕၰၡҗѠύ۳ࠄᄆϯޱलǵЦфǵεࠤԿଯᔆߒǵ

ఌ۔ǵᐏᓐੇݮӦǴࣣԖวၨӭሌጤਲ਼Տܭၰၡ

ໆϿǴӚߘۑহࡋวҁԃϷҶહӦύǹ9ДഁѦፓٿ

ኬϐβᝆ߄य़ᔸࡋեǴሌጤਲ਼ӚӦޑғໆᇻК

ԃࡋեǴ99ԃࡋΐДҖ໔ፓǴӚኬᗲख़നե 165.3±69.45 
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gനଯ 1393.6±65.34 gǴଳނख़നե 31.6±6.07നଯ

344.9±31.84ǴаϷၨϿޑሌጤѴभኧໆǴ݅ܿ༈Ϸܿࡀ

ᡕࢶΒኬନѦǹΜΒДӚӦᕉნᔸዎǴഁѦፓ่݀ሌጤ

ᅿηεໆวǴԜӧᄆϯεࠤǵѠύϷܿࡀᡕࢶ

ኬࣣԖวǹԶൂՏय़ᑈғໆӵᗲଳख़߾ᆶԃ࣬ࡋ

՟Ǵ99ԃࡋਔΒДҖ໔ፓǴӚኬᗲख़നե 142.3±10.21 g

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

gǴԶᔠຎঁӦғ፦ໆᆶߘໆ࣬ᜢ่ཱུ݀܄ଯ(კ 15~18)Ƕ 

 
 
 
 
 
 
 
 
 
 
 

კ 15.2010~2011ԃ 4Д~12ДѠύኬߘໆϷሌጤғໆᡂϯǶ 
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კ 16.2010~2011ԃ 4Д~12ДᄆϯεࠤኬߘໆϷሌጤғໆᡂϯǶ

ጕǺ2011/8/14~10/31ӢሺᏔ؎ඤคᢀෳၗǶ 

 

 

 
 
 
 
 
 
 
 
 
 
 

კ 17.2010~2011ԃ 4Д~12ДଯᐏᓐኬߘໆϷሌጤғໆᡂϯǶ 
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   კ 18.2010~2011ԃ 4Д~12ДܿࡀᡕࢶኬߘໆϷሌጤғໆᡂϯǶ 

    ќѦഁѦሌጤࢂցԖᒪᡂ౦ǴഁѦ௦ፓኬ

ޑ߈ߕሌጤਲ਼Ǵ٩Ᏽਲ਼ҁيѦރ܄߄Ϸຑёૈว

ғᡂ౦ϐՏǴӵಳఎᚑՅǵယેᚑՅǵယેϩ݄ǵ

ׇϩЍϷယТғߏՏރ܄Ǵࣁຑᒪᡂ౦߃᠘ۓ

ϐ٩ᏵǴ่݀ځᡉҢǴҞ܌ፓޑኬύǴሌጤѦࠠ߄

ᄊࣣᜪ՟Ǵόӕޑλभ୷ယယેೀᚑՅόӕ(қՅϷआ

Յ)ǴځдՏ߾คཱུεޑৡ౦ǴЪआՅယેϐሌጤਲ਼߾

ဂǴޑࡋଯஏࢂ܈Ǵ٠คൂဂပ߈ߕрӧኬࢃ႟ࢂ

ӢԜǴ߃ᔈࣁਲ਼ғౢғѦ߄ᡂ౦Ǵߚ٠҅ޑ

ᒪᡂ౦ਲ਼ǴฅԶԋယТᚑՅ࣬౦ޑӢηǴ߾Ԗ׳ࡑుΕ

 ǶϷϩزࣴޑ
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Ǵӆࡕപϫ܈ёճҔᙌݯٛނǴݤݯٛࡌ

ՉవНೀǴё෧ϿሌጤᅿηӧβύᅿηໆаϷफ़եӦ

ਲ਼ޑኧҞǴၲݯٛډਏ݀ǹϯᏢᛰᏊٛݯǴҁჴᡍ࠻

ຑϷࡕନᏊჹܭሌጤֽόӕғߏਔයϐٛݯਏ

݀ǴᙚନᏊа 34%ൺՉٛݯǹࡕନᏊѴ

भයȐ10ВȑаЃϫȐ150xȑǵڰఠȐ120x,160xȑϷ

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

(8Вȑа 2-4DȐ200x,266xȑϷڰఠȐ120xȑਏ݀ന٫Ǵ໒

ය߃ఠȐ120x,160xȑਏ݀ന٫Ǵ໒ڰයȐ10Вȑа߃

Ȑ16ВȑаڰఠȐ120x,160xȑǵᕗ༞Ȑ100x,133xȑਏ

݀ന٫ǴаଞჹሌጤֽՉٛݯǴග୍ֽ݅ٮϷځд࣬ᜢ

ൂՏୖԵǴයࣰԖշܭफ़եሌጤጤӧᆵҁβזೲᘉϐ

॥ᓀǶ 

 

ठᖴ 

    ҁीჄՉය໔Ǵ܍ᆾܿࡀᑜ۬ࡹচՐ҇ೀ݅מγ ߎ፵Ӄғ

аϷ࣬ᜢ୍Γǵҁࣴ࠻زշ݅ণኾǵಷޱ܃ǵቅ߷ᦘλۆ

շीฝՉϐΓǴठ၀ीฝֹၱǴӧڐշၗ༼аϷڐ

Ԝҗ૱ၲ߄གᖴϐཀǶ 
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ୖԵЎ 

1. ৪࣓ܴǵጯኀ⍍Ƕ2004Ƕሌጤ(Parthenium hysterophorus L.)

ว܄ϷϯᏢٛݯǶύ҇୯ᚇᏢт 25(1)Ǻ11-21Ƕ 

2. ࣿमǵᒘᄪपǵ݅ ቼ Ƕྍ2007Ƕጪᜦ༜ቔڰࡼఠ(glufosinate)

ٛନਏ݀Ƕύ҇୯ᚇᏢт 28(1)Ǻ1-11Ƕ 

3. ൹᜔ኾǵच࣓ӼǵଯЕǶ1988ǶᆵཥᘜϯԖࢥᚇ-ሌጤ

(ࣽ)Ƕᆵ࣪ҥറނᓔъԃт 41(2)Ǻ95-101Ƕ 

4. γϡǶ2009ǶΕߟނሌጤӧѠӦϐጭۯᅱෳݩǶ

ࣴѦٰΕߟᅿނሌጤٛݯǶ 

5. ᇳذǵ҉ǵᔎวǶ2003ǶचҐ༜ࡼҔନᏊڰఠϐ

ٛନਏ݀Ƕύ҇୯ᚇᏢт 24(2)Ǻ89-97Ƕ 

6. ጯ҉҅ǵጯኀ⍍Ƕ2006ǶၭҖᚇᆶନᏊाំǶၭᛰࢥނ

 Ƕ܌၂ᡍނ

7. Chauhan, B. S. and D. E. Johnson. 2009. Seed germination and 

seedling emergence of Synedrella (syndrella nodiflora) in a 

tropical environment. Weed Science. 57:36-42. 

8. Crane, J. H., R. Stubblefield and C. W. Meister. 2006. Herbicide 

efficacy to control Parthenium (Parthenium hysterophorus) 

under grove condition in Homestead, Florida. Proc. Fla. State 

Hort. 119:9-12. 

9. Javaid, A., S. Shafique and S. Shafique. 2010. Seasonal pattern of 

seed dormancy in Parthenium hysterophorus L. Pak. J. Bot. 

42(1):497-503. 
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10. Navie, S. C., F. D. Panetta, R. E. Mcfadyen and S.W. Adkins. 
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 ᒵߕ

ǵයύᙁൔہཀـӣൺ߄ 

1.Ֆᒏ෨Нೀǻӵ

ՖჴࡼǻӚᅿኞᅿ

ೀӵՖՉǻኳᔕ

ഁѦՖᅿᕉნǻ 

    ෨НೀջవНೀǴځஒᅿη

 ਲ਼๏ϒНೀԋНϩნǶ܈

    ኞᅿа༟ጤѲѳᎎӧ༟ጤዬ

ۭቫǴᙟҖβࡕ᠀ΕᅿηǴӆஒН

 ᅈ༟ጤዬǶݙ

    ԜೀଞჹഁѦሌጤਲ਼ғ

 ኳᔕ၂ᡍǶޑՉ܌ϐҶહҖύǴߏ

2.ኞᅿໆ೯தаൂՏ

य़ᑈ(ӵ m2)Ǵҁࣴز

ՖҔࣁ m3ǻൂՏय़

ᑈࣁՖቹៜᅿηว

ӵკ) 2ǵ3܌Ң)ǻ 

    ჴᡍ௦ҔԃഁࡋѦሌጤ

Җ໔ᅿη ǴໆځᅿηໆхࡴӦϷ

ӦΠ 5cm ܌ޑԖᅿηǴӢӧҁ၂ᡍ

٩ൂՏᡏᑈᅿηໆ܌Չϐᆉ่

݀යൂՏҭݮҔൂՏᡏᑈᅿηໆǶ 

    ൂՏय़ᑈ٠όቹៜᅿηว

ᅿόӕᅿηໆǴΏӢҖٿ၂ᡍځǴ

໔ፓၗໆύԖٿᅿόӕᅿη ǴໆӢ

Ԝ௦Ҕٿᅿᅿη Ǵໆёߡᔠෳόӕ

ᅿηໆ໔ࢂցԖৡ౦܄Ƕ 

3.วዬۭୁ܈ᜐ

ցԖ௨НϾаճ௨ࢂ

Нǻ 

    วዬۭϷୁᜐࣣڀ௨Н

ϾǴՠӢ၂ᡍሡǴа༟ጤѲբߔࣁ

НቫǴаխԋ၂ᡍޑᇤৡǶ 

ѠεᏢ 

۩ᄪ௲ 

4.ᅿηวය໔ޑН

ϩᆅࣁՖǻځдࣁ

ᕉნచҹࢂցԖ

 ǻڋ

    ෨НǴӧᅿηวջ๏

ϒవНǴᒿࡕᢀჸԖควǴа

ϷవНΠᅿηวࡕғߏϐ

 Ƕ

    ࡕ෨НǴᅿηӧᕉྕ࠻ύว

ယኧၲࡕ 3~4ယࡕǴ౽Կ࠻Ѧ٠๏

ϒవНೀǴวය໔߾ВН

ϩǶ 

၂ᡍᕉნࣁ៛ϺਭǴӢԜᕉნచ

ҹၨᜤаڋǶ 
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5.ࣴ ᚒҞԖ嘸Җ໔ز

ғፓ嘹Ǵՠࣴزπ

բҞคᡉҢǻ 

    Җ໔ғፓϐҞࣁԃ

ीฝಃࣁࡋϐЬाπբҞǴϞԃࡋ

ΒԃǴЬाπբҞୃ߾ख़ٛݯҞ

ၨӭǶ 

1.όӕപϫǵહᆶ

෨Н၂ᡍϐٛݯਏ݀

ԖࡑΠъԃբڀᡏൔ

Ƕ 

    പϫǵહᆶ෨Н၂ᡍ่݀Ǵа

༼ܭය҃ൔύǶ 

2.ӵՖஒ෨Нϐ၂ᡍ

่݀ᔈҔഁܭѦٛݯ

ᆅǴፎϒຑǶ 

    Ԝ၂ᡍ่݀ёଞჹҶહҖϐሌ

ጤਲ਼Ǵӧख़ཥӦǴӃՉ

15~20ϺޑవНᏹբǴҔаफ़եሌጤ

ӧβύޑᅿηϷਲ਼ኧໆࡕǴӆ

ՉբނਭǴёεໆ෧Ͽሌጤޑ

ኧໆǶ 

ѠεᏢ 

 ѳ௲ߏ݅

3.ΠъԃఠᏊٛݯ

၂ᡍϐᛰᏊᒧ܈ۓ၂

ᡍӵՖǻ 

    ఠᏊٛݯ၂ᡍϐᛰᏊᒧۓϷ

၂ᡍǴ௦ҔନᏊ 3ᅿǵࡕନ

Ꮚ 4ᅿǴᅿᛰᏊ௦Ҕٿᅿόӕᐚ

ਏݯჹሌጤϐٛࡋǴෳ၂όӕᐚࡋ

݀Ǵ࣬ځᜢ၂ᡍ่݀а༼ྼൔ

ύǶ 

1.ፎ၁ॊ෨Нೀ     ෨Нೀཀջஒᅿη܈ਲ਼๏

ϒНೀԋНϩნǴҁჴᡍЬ

ा၂ᡍБԄΏܭኞᅿа༟ጤѲѳ

ᎎӧ༟ጤዬۭቫǴᙟҖβࡕ᠀Εᅿ

ηǴӆஒНݙᅈ༟ጤዬǴՉ෨

НೀǶࡕ෨НೀǴࢂ߾ӧᕉ

ϣஒሌጤѴभਭԿယኧၲ࠻ྕ

3~4ယࡕǴ౽Կ࠻Ѧ٠๏ϒవНೀ

ǴѴभਭය໔߾ВНϩǶ 

݅၂ᡍ܌ 

ᙁቼቺറγ 

2.പϫǵ෨Нᙌᏹ

բࣣӧ༟ጤዬϣ

ՉǴԜᆶჴሞܭҖ໔

ᏹբࢂցԖࡐεޑᇤ

ԜࡌаܭΠъԃޑ၂ᡍύঅ Ǵ̔ځ

പϫϷᙌϐᏹբঅࣁׯҖ໔Չ

၂ᡍǴ෨Н၂ᡍ߾ᆢӧ༟ጤዬϣ

ՉǴচӢࣁҖ໔Չ෨Нෳ၂Ǵᆶβ
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ৡǶ ύᅿηໆԖཱུεᜢᖄ܄Ǵԋཱུε

ё෧Ͽ၂߾ᇤৡǴԶ௦Ҕ༟ጤዬǴޑ

ᡍޑᇤৡǶዴۓԖคڋਏ݀ࡕǴ

ёՉҖ໔ᆅǶ 

 

3.ፎ၁ॊሌጤഁѦ

ϩѲፓኧᏵǶ 

ਲ਼ଯǺኬϣа 0.5*0.5m2ϐ௦ኬਣ

௦ኬǴፓ௦ኬਣϣϐਲ਼ኧໆ(ԋ

ዕǺ໒ϷѴभǺ҂໒)ǵᗲख़Ǵ

ຼᎁβᝆϐ pHॶϷβᝆᔸࡋҔаΑ

ှኬβᝆᕉნᡂϯǴଳख़ࢂ߾௦Π

ϐਲ਼а 70℃ଳᔿ 2Ϻѐନਲ਼Н

ϩࡕϐॶǶ 

4.ፎᇥܴሌጤѳ֡

ғౢᅿηኧໆ 

ሌጤѳ֡ғౢᅿηኧໆёᙖҗ

ᆉݤՉीᆉǴଞჹൂՏय़ᑈύβᝆ

่܌Ǵࡕय़ϐሌጤԋዕਲ਼໒߄

ϐᅿηໆՉᆉǶځϦԄࣁǺൂ

ᅿηኧ×ൂਲ਼ኧ×ൂՏय़ᑈΠሌጤ

ਲ਼ኧໆǶаܿࡀᑜᡕࢶໂ 11Д

ҽፓϐβύᅿηٯࣁǴβύᅿη

ᆉໆࣁ 159,000ǴԶൂՏय़ᑈᅿ

ηғౢໆᆉࣁ 196,000Ƕԋޣٿ

ৡ౦চӢࣁβύᅿη٠όхࡴ

ᡏБ҂ԋዕပϐᅿηǴԶᅿηғ

ౢໆࣁ߾ሌጤᡏႣёғౢޑ

ᅿηໆǴޣٿ௦ኬБԄόӕǴ܌ளϐ

ᅿηໆҭό࣬ӕǶόၸၸीᆉࡕё

ள߈࣬ډϐᅿηໆǶ 

5.ΠъԃࢂցՉϯ

ᏢᛰᏊᐚࡋӭჲჹᅿ

ηǵλभڋ

 Ƕزࣴ

ҁࣴزΠъԃࡋଞჹᅿηϷλ

भڋǴࣣԖՉ࣬ᜢϯᏢٛݯǴЪ

ᅿᛰᏊࣣϩٿࣁᅿόӕᐚࡋՉ

ෳ၂Ƕ 
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Βǵය҃ᙁൔہཀـӣൺ߄ 

1.ࣽࣁނ܄

ԖҶڀᅿηЪނ

ޑǴশᙒӧβᝆύ܄

ᅿηӧβᝆહࡕ

ௗڙӀྣԶှନҶ

Ǵߚࡺᝡ܄ݾफ़ե

(P.23)่݀ޑǴፎঅ

҅Ƕ 

    ςՉঅ҅ 

2.শᙒӧβᝆύޑᅿ

ηډڙβᝆߥៈǴഁ

ѦࡼҔନᏊёૈค

ਏǴҁࣴزวೀ

БࣁݤՖ?ࢂցԖ

ኳᔕᅿηӧഁѦӸӧ

Ҕନࡼٰݩރޑ

ᏊǶ 

    ӧᚇ࣬ፄᚇЪӭޑΠࡼ

ҔନᏊǴߚՠคਏЪሡεໆޑ

ΓΚϷǴӢԜࡌǴӃՉӦ܈

෧ϿӦय़ᙟᇂޑӆՉࡼ

ᛰǴωёၲݯٛډਏǶ 

    ҁࣴزΏෳ၂όӕନᏊჹሌ

ጤӚঁғߏ໘ݯٛࢤਏ Ǵ݀٠คኳ

ᔕഁѦݩރϐჴሞǶ 

3.Ӣࣁξ݅ޑӦε

ϩᆶНၗྍԖᜢǴ

аठӭԃٰςଶЗ٬

ҔନᏊǴҁࣴ܌ز

٬ҔޑନᏊҔٗ

٤ξ݅Ӧ?ፎගٮ

٬ҔӼӄࡌ? 

    ሌጤਲ਼ഁࣁѦΕߟϐᚇ

ǴҞЬाϩѲܭҶહၭҖǵࡌӦ

ଭၡᜐϷҖڬൎǴۘ ҂Εډߟξ

݅ӦǴӢԜ၂ᡍϐᛰᏊǴҞёᙚ

Ҕܭа܌ӈᖐϐᕉნǴξ݅Ӧ߾

όࡌࡼҔǴ܈ሡቩຑ၂ᡍ٠

 ҔǶࡼБёࡕளၭᛰёڗ

4.ҁࣴزҞޑ(P.6)ᆶ

݅҉ុᔼϐᜢೱ

ϒауࡌόӭǴ܄

ம௶ॊǶ 

    ҁࣴزЬाٛݯҞޑǴࣁफ़եѦ

ٰΕߟᚇሌጤᘉϐ॥ᓀǴᆶ݅

҉ុᔼ٠คᜢᖄ܄Ƕ 

 

ѠεᏢ 

۩ᄪ௲ 

ය҃ൔঅ҅ࡌ.5

 ϒа೯ၸǶࡕ

    ςՉঅ҅ 
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1.ϯᏢٛݯ၂ᡍǴፎ

ܴዴၩ၂ᡍϐӦᗺ

ᆶਔ໔Ƕ٠ፎ௶ॊҖ

໔၂ᡍӅՉ൳ԛ

(Ӧᗺᆶਔ໔)ǶԜԛ

ൔϐԋ݀ࢂց಄ӝ

Ҕᛰϐ၂ᡍाࡌ

? 

    ϯᏢٛݯ၂ᡍନഁѦҖ໔ٛݯ

Ѧځд၂ᡍࣣӧྕ࠻ϣՉǶഁ Ѧٛ

ᑜচՐ҇ౢวܿࡀࣁ၂ᡍӦᗺݯ

ҔӦ(ᡕࢶໂၭࢤ 763Ӧဦ)Ǵ၂

ᡍਔ໔ 100ԃ 10~11ДǴӅՉԛ

 ᛰǶࡼ

 

 

 

 

 

 

 

    Ԝ၂ᡍΏෳ၂όӕନᏊჹܭ

Ӛғߏ໘ࢤϐሌጤٛݯǴҞ

ϝឦܭჴᡍ࠻၂ᡍ໘ࢤǴ҂ٰё٩ҁ

ࡌϐ่݀Չၭᛰฦ࣬ᜢزࣴ

Ҕᛰ၂ᡍǶ 

2.ഁ Ѧғ፦ໆϐፓ

ൔܭǴᕉნӢη

ύѝӈрβᝆ pHॶ

Ϸ߄य़ᔸࡋǴځд

ংӢηቹៜӵՖ? 

    ӧፓύวሌጤഁѦғ

ໆᆶߘໆԖ࣬ᜢ܄ǴҞςஒ 2ԃϣ

ДόӕӦϐߘໆᆶഁѦፓ

ғໆՉКჹǴ٠ஒ่݀ϷߘໆϷሌ

ጤғໆᡂϯԔጕკ༼ܭፕ

ϷࡌύǶ 

ѠεᏢ 

 ѳ௲ߏ݅

3.ҁीฝՉֹԋǴ

ցёගрࢂԋ݀زࣴ

ᆕӝٛݯౣ? 

    ҁࣴزಃԃЬाଞჹሌጤ

ϐғፓǴಃΒԃ߾Չ࣬ᜢٛޑ

ෳ၂ǴӧԜၸำύǴวሌጤᅿݯ

ηวࡋྕډڙǵНϩǵβᝆుޑࡋ

ቹៜཱུεǴԶᛰᏊ၂ᡍǴ׳ᡉҢ٩٤

ᛰᏊӵᙟǵڰఠࣣڀԖۓ

ϐٛݯਏ݀ǹӢԜӧٛݯౣǴ٬

ҔవНᙌᏹբଛӝନᛰᏊϐࡼ

ҔǴᔈё෧ϿሌጤӧѠזೲᘉ
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ϐ॥ᓀǴฅԶόӕޑᕉნ܌ሡ๏ϒٛ

БԄόᅰ࣬ӕǴӧപϫ၂ᡍύǴޑݯ

ՉόӕപϫଯࡋǴࣣ ёڋሌጤ

ਲ਼ғߏǴӢԜӵଭၡᜐǵҖϷࡌ

ӦڬൎǴࡌճҔᓎᕷޑപϫೀǴ

ଛӝନᏊǴᔈёݯ٬ٛਏ݀ࣁ׳ᡉ

Ƕ 

4.പϫǵᙌϐ၂ᡍ

ҞޑՖӧǴёӵՖ่

ӝჴሞϐٛݯࡼ? 

    പϫ၂ᡍځҞޑЬाෳ၂Ǵஒሌ

ጤਲ਼ՉപϫࡕǴਲ਼Ԗคӆғ

ϐǴԶᙌ၂ᡍǴচӢࣁԃࡋ

аβᝆύόӕుࡋϐሌጤว

ෳ၂Ǵԛ၂ޑࢤՉಃΒ໘܌Ǵ

ᡍሌጤਲ਼ӧβᝆుၲࡋ 1cmਔ

൳ЯควǴӢԜǴӧಃΒ໘ࢤ

ՉᙌЬाஒӦय़ϐሌጤᅿ

ηᙌΕβϣၲڋډਏ Ƕ݀൩၂ᡍ่

݀ᡉҢᙌ 2ԛԖനεϐวǴ

ෳӧՉᙌ٬ߦࡕሌጤεໆว

ǴЪၲ 3~4ယࡕӆՉᙌᔈёԖ

ਏ෧ϿሌጤβύᅿηϷਲ਼ኧ

ໆǶ 

݅ғౢಔ

ླྀᗱᏦ ಔ

 ߏ

1.ӵ݀ӃᙌβӆవН

ցਏ݀ၨӳǴԜБࢂ

 ёց၂ᡍǻݤ

Ǵӆࡕപϫ܈ёճҔᙌݯٛ    

ՉవНೀǴё෧Ͽሌጤᅿηӧβ

ύᅿηໆаϷफ़եӦਲ਼ޑኧ

ҞǴၲݯٛډਏ݀Ƕ 

݅ғౢಔ

է௴ྷ ࣽ

 ߏ

1.ԜࣁѦٰΕߟᅿǴ

ૈցගٮၨڀᡏٛݯ

БݤǴаճᅟࡕ

ቶǻ 

    ςஒᙚբݤ༼ܭፕϷࡌ

ύ 
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 ი໗زࣴ

ׇဦ ᐒᜢӜᆀ ൂՏӜᆀ ࣴزΓ ᙍᆀ 

 ᖴమ౺ ௲ سεᏢ ၭ༜ғౢמࣽܿࡀ  .1

 γֻ շ سεᏢ ၭ༜ғౢמࣽܿࡀ .2

 


