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ოᕥ༬ოᕥ༬ოᕥ༬ოᕥ༬(glyphosate)ת᛾תܒ᛾תܒ᛾תܒ᛾ܒɯɯɯɯ 
(1)ञЅञЅञЅञЅתოᕥ༬תოᕥ༬תოᕥ༬תოᕥ༬ᚕᚕᚕᚕ૩Ϟีҡ૩Ϟีҡ૩Ϟีҡ૩Ϟีҡ 

 

଀ऍ़ 

ᄢᄢᄢᄢ        ौौौौ 

ოᕥ༬(glyphosate)࣏ Ӓ౨ٺҢശලႇޟଶ૩ᏘȂՌѿ୵о20پԑϱϚෆีҡת

᛾ܒᚕ૩ȂծӰհސҤୢଽᓜ౥ЅငலٺܒҢოᕥ༬Ȃॶ࡙ܻ1996ԑӵᐬࢸωഫҤ

ю౪಑ 1এܒת૩࿅ρ༃ഫ૩ (Lolium rigidum Gaudin)ȄѪάӰתოᕥ༬

(glyphosate-resistant, GR)հีंޟސЅΰѿȂ਻ᆍ७ᑖ៉ࡻσ໔ቨёȂӵϚᐌӴ਻உ

Ѕ༉ቢࢊოᕥ༬൐Ι᛾Ꮨޟᚕ૩ᆓ౩ПԒήȂञЅܒתᚕ૩ޟᆍ᜸Ѕኵ໔ഀפՄࡻ

៉ቨёȂՍϬϐԤ23ᆍᚕ૩ю౪תოᕥ༬ҡ࠮ސ(biotype)Ȃڏϛұҏऋේސ։Ԥ13

ᆍȂڏԩຆऋЅ್ऋේސϷտԤ6Ѕ2ᆍȂϷҀ७ᑖϐ຺ႆԻ࿲ϴ੹ܒתޟ૩Ԥ࿅ρ

༃ഫ૩ȃё਌σፀ(Conyza canadensis (L.) Cronq.)ȃ್ًߝ(Amaranthus palmeri S. 

Wats.)Ѕ༵ು್(A. Tuberculatus (Moq.) Sauer)้ Ȃᝒ१Ӡ৛հސϞҡ౰ȇԪѴȂתო

ᕥ༬в๐૩(Eleucine indica (L.) Gaertn.)ޟϷҀᗶ༉घ600ϴ੹ȂծԪ૩࣏Ӓ౨Ϊσת

ଶ૩Ꮨᚕ૩ϞΙȂԤՍЍџ5תᆍϚӣհҢᐠڙଶ૩Ꮨޟҡ࠮ސȂϐԙ࣏հސҤୢޟ

ശ஼Ȃϭܻ79~115ॻϞ໢Ȅင᛾ܒתޟ್ًߝოᕥ༬ᚕ૩ϛоתᚕ૩Ȅ23ᆍݽ٩ᜲ

ოᕥתЅ4ᆍܒӴю౪1ᆍञેߨܖ༪ȃӄેݎ10ԑζܻߖӻԑᄂᡛᜌ݂Ȃᇃᢊܚࢳ

༬ᚕ૩ȂϷտ࣏๼Ξᓞ྾υ૩(Diclipera chinensis (L.) Juss)ȃв๐૩ȃഏ₰ᇉ(C. 

Sumatrensis (L.) Cronq.)ȃछࢸ୅ፀ(C. Bonanensis (L.) Cronq.)Ѕ㉤߆ᓸӥੵ(Hedyotis 

corymbosa (L.)Lam)Ȃംᅚԙ࣏հސҤୢᜲ٩ଶޟᓺ༖ේސȄభԤਝ٩ଶܖ௡ᆓתო

ᕥ༬ᚕ૩Ȃᔖ௃෵Ѝ᛾Ꮨᒵ؜ᔆΨ๿ЙȂବᄇGRհސषᆍේ൐ޱفࠢתȂሯᇄתϚ

ӣଶ૩ᏘࠢޱفᎈհȂٮ଩ӫᎈࢊࢺҢࣺᜰଶ૩ᏘȇषᆍේᚖޱفࠢתȂ༉ሯ଩ӫ

ᎈࢺቢࢊϚӣଶ૩ᏘȄᄇܻnon-GRհેߨܖސӴȂџᎈܖࢺ౅ӫٺҢϚӣհҢᐠڙ

Ϟଶ૩ᏘȂѪһџ଩ӫΡώȃᐠడଶ૩ܖ᙭ᇐ้ސ౩ПԒଶ૩Ȃ६ճ᛾ᏘٺޟҢ໔

Ѕᓜ࡙Ȃ։џᗗջЅ۽ጥܒתᚕ૩ีޟҡȄ 
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Ιȃოᕥ༬Ϟ੫ܒ 

ოᕥ༬(glyphosate)࣏ ܻଶ૩ᏘȂҥछ୽۝ό഍ϴѧ(Monsanto)ࡣຂܒᒵᐅߨ

1974ԑंีΰѿϞԤᐠᕥ᜸᛾ᏘȂϽᏰӪ࣏N-(phosphonomethyl) glycineȂΙૡҤ

໢Ң໔࣏1.6~2.5 kg ai ha-1ȂџԤਝ٩ଶΙԑҡЅσഋӋӻԑҡᚕ૩ȂӵѮᢊϐิ

଄ܻ14ᆍкौհސȃӄ໣ӴЅેߨӴٺҢȂ࣏؀Ҥശ१ौϞຂࡣଶ૩Ꮨ(າ้

2010)Ȅოᕥ༬кौհҢ՝ည࣏shikimic acidфᗂၯ৷ϛ5-enolpyruvylshikimate- 

3-phosphate synthase(EPSPS)ሕશȂოᕥ༬ᇄڧ፴phosphoenolpyruvate(PEP)౰ҡᝯ

ᗍೖҩ፴ၼಋՍဨᆦᡝ(Amrhein et al. 1980)Ȃഅࠉ ХEPSPSߢиٮȂڙ׻Ϟܒތ

ԙॄеੋሖ(phenylalanine)ȃႎੋሖ(tyrosine)ЅՓੋሖ(tryptophan)้ 3ᆍ޿ॷఊₕ

அሖ֤໔६ճȂኇ៪ේސೖҩ፴ϞҡӫԙЅғலҡߝ (Amrhein et al. 1980, 

Marshall et al. 1994)Ȃႀԙ٩ଶᚕ૩ϞҬޟȄ 

ҥܻოᕥ༬հҢϞshikimate pathwayфᗂၯ৷༉Ԇӵܻଽ้ේސȃઍ຃ȃಠ

຃ᇄ᝽᜸้ҡސ(Bradshaw et al.1997)ȂӰԪȂოᕥ༬ᄇ঳ٰଢ଼ސȃ݀ᙫȃന᜸Ѕ

ധ᜸้ҡڎސճܒࢳϞ੫ᘈȂԙ࣏ҬࠉӒ౨ٺҢ໔ശӻޟຂࡣଶ૩ᏘȄՄՌ1996

ԑ໠ۖ਻ᆍܻҤ໢ޟ಑Ιфஅ׽հސȂ։ѓתࢂოᕥ༬(glyphosate-resistant, GR) 

հސȂкौԤGRσْȃҝԽȃݶຊЅෝف้ࠢ߆ȂՍ2011ԑޟ਻ᆍ७ᑖϐ຺ႆ9

ν࿲ϴദȂघլܚԤஅ׽հ58ޟސ% (Heap 2012)ȄҥܻԪ้Ҥୢ٩ଶᚕ૩ޟώհ

ೝᙏ൐ϽȂѫࢊҢოᕥ༬൐Ιᆍ᛾ᏘȂџٷሯؑЅ଩ӫᎌ࿋ၻ໣෈ȂցҢॴᐠቢ

հ׽ଶ૩Ꮨஅת༌ϞᅸኌȂӰԪȂڧฒސհ׽ਟȂиஅݶџࣸਢȃࣸώЅࢋȂࢊ

ቨёȂਲ਼ᐃGlobal Industry Analysts, Inc. (2011)Ⴑกოᕥ៉ࡻ਻ᆍ७ᑖϫംԑޟސ

༬ܻ2017ԑޟԑ᎛୵໔஠џႀ135࿲ϴᏠȄ 

Πȃოᕥ༬Ѕ਻உПԒᄇ૩ࣺᡐ᎐(weed shifts)Ϟኇ៪ 

ΙૡՄِȂᚕ૩ఊတޟᡐ᎐Ȃ࣏Ϛӣհސ਻உفಛήȂӰᒸ༈፴१ಢܖᡐ౴

ᒸ༈ᡐޟᔆΨሯσܻᚕ૩Ռ٘؜Ιᆍҡᄘᎌᔖ౪ຫ(Sebbins 1999)ȂՄиԪ้ᒵޟ

౴Ȃӣਢᚕ૩ሯџպ ȃ݈ԆࣀЅቨёఊတ஝ Ȃ࡙ϗོีҡ૩ࣺᡐ᎐(Hilgenfeld et al. 

2001)ȄՄഅԙၻӴᚕ૩ఊတ׽ᡐޟкौӰશ࣏ેհЅଶ૩ПԒȂڏϛоϚᐌӴ

਻உ(no-tillage)ЅࢊҢଶ૩Ꮨޟᒵ؜ᔆΨȂ࣏૩ࣺᡐ᎐ȃᓺ༖૩ᆍ׽ᡐีܖҡת

᛾ܒᚕ૩ޟкौনӰȄԃოᕥ༬ငலܒቢݎܻࢊ༪ȃેߨӴ้ߝ෈Ϛે౟ޟհސ

ୢȂܖϚᐌӴ਻உޟGRσْȃෝ߆ЅҝԽҤȂߖԑܻӨ୽ࣱϐച៉ю౪ӻᆍᄇ

ოᕥ༬ڎଽञޟܒתܖܒڧᚕ૩ҡ࠮ސȂϚ༉ԙ࣏કᚽၻӴҡᄘҁᒋȂһഅԙհ
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物的嚴重減產。 

(一)耕犁、不整地栽培對雜草族群的影響 

作物田於耕犁時翻動表土，會改變當時適合萌芽雜草的種類及數量

(Grundy et al. 2003)。以雜草種類少及密度低的田區或種子量少的1年生草

較易受明顯影響(Buhler et al. 1997, Owen 2001, Scursoni et al. 2001)。短期作

物如玉米及大豆輪作的整地栽培，會使表土雜草種子的數量明顯降低 

(Buhler et al. 2001)，若採行不整地栽培的GR大豆及玉米田，雜草種類增加

但密度降低(Swanto et al. 2006)，輪作愈多種作物，雜草的多樣性愈豐富，

同時也會增加草相變遷的機會(Anderson and Beck 2007)。 

長期研究顯示，不整地栽培對雜草族群的衝擊最大，雜草是否可存

活，則依其種子數量、萌芽率、埋土深度及生長競爭力等特性而定，若雜

草種子具有於土表或近表土處即可萌芽、提早萌芽或風媒飄散等特性，較

易持續維繫其族群(Buhler et al. 1997, Tuesca and Papa 2001, Pedersen et al. 

2007)。若以不整地栽培栽種GR大豆，雖可省工及防止表土沖刷，但也因

此改變雜草的多樣性(Cerdeira and Duke 2006)。經短期風險評估結果顯示，

GR甜菜及油菜田的雜草種類少於傳統栽種者；而GR玉米田的雜草密度低

於傳統栽種者(Heard et al. 2003a,b)。 

(二)嘉磷塞造成的草相變遷及耐性草種 

單一種藥劑持續施用於農田，造成農業生態系的衝擊，如降低生態系

之生物多樣性、草相種類或密度改變，甚至可能演化產生抗藥性雜草

(Conner et al. 2003)。除草劑藥劑施用次數對草相的影響不一，如僅施用1

次嘉磷塞對草相改變較少，雜草種類較豐富；噴施2次嘉磷塞，田區內雜

草種類明顯減少；若施用多次嘉磷塞，雜草種類比使用萌前藥劑者更少，

後續對嘉磷塞具耐受性的雜草及抗性草易成為主要優勢草種(Scursoni et al. 

2001, Stoltenberg 2001)。 

自1975年起，前人研究報告即於果園、花生田等農地陸續出現百脈根

birsafoot trefoil(Lotus corniculatus L.)、田旋花 field bindweed(Convolvulus 

arvensis L.)、夾竹桃科植物hemp dogbane(Apocymum cannabinum L.)、鵝觀

草quackgrass(Agropyron repens Beauv.)及鴨跖草(Commelina communis L.)等

雜草(表1.)，對嘉磷塞一般田間施用劑量具有較高耐藥性(Boerboom et al. 
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1990, DeGennaro and Weller 1984, Klevorn and Wyse 1984, Own and Zelaya  

2005, Wyrill and Burnside, 1976)Ȃܻ 2000ԑ໢ӵᇃᢊϛഋ఩༪Ѕိຉ༪һю

౪Јณञოᕥ༬ޟ๼Ξᓞ྾υ૩(Diclipera chinensis (L.) Juss)Ȃиϐԙ࣏༪

ୢϱޟᓺ༖ේސ(Yuan et al. 2002) (1ߒ.)Ȅ 

ࢂ૩ȂѓܒҤܻ2004ԑଔȂζϐച៉ೝᜌᄂю౪ञސհ׽ოᕥ༬அת

㨀ബ(Abutilon theophrasti Medic.)ȃ㏡(Chenopodium album L.)ȃ㏡ऋේސ(C. 

desiccatam A. Nels)ȃᓳ◦૩ȃ༫ဨᓳ◦૩(C. benghalensis L.)ȃ࿧р߆

(Ipomoea hederacea (L.) JacqȃҤ๻(Sesbania exaltata Rafin.)ȃݲЪ׎ޔ૩

(Setaria faberi Herrm)ȃ༁πॷ (Cyperus esculentus L.)ȃ଻ব (Digitaria 

sanguinalis(Linn.)Scop)ȃᔣᓳՏ䰹(Richardia scabra L.)ȃᖅᕾ(Stellaria media 

(L.) Vill) Ѕഏଽగ(Sorghum bicolor (L.) Moench)้ 14ᆍේސ(Culpepper et al. 

2004, Hilgenfeld et al. 2004, Jeschke and Stoltenberg 2006, Own and Zelaya 

2005, Wilson et al. 2007)(1ߒ.)ȄٽԃGRσْҤ೿៉ࢊҢ2ԑოᕥ༬ȂџԤਝ

٩ଶᄇ᛾Ꮨఃཐޟᚕ૩ȂՄᑢᒵюଽञܒתܖܒڧ࿧р߆ЅഏଽగȂԙ࣏

GRσْҤୢޟкौᚕ૩(Hilgenfeld et al. 2004)ȄGRҝԽܻᆍේ2ԑࡣȂҤ

ୢᚕ૩ޟ஝࡙ଽܻᆍේ༈ಛࠢޱف(Firbank et al. 2006)ȄछՙӴୢGRҝԽ

Ҥቢࢊოᕥ༬5ԑϞࡣȂҤୢϱᓺ༖૩ҥӴጳ(Kochia scoparia L. Schrad.)

Ѕഏ༂(Panicum miliaceum L.) ׽ᡐ࣏㏡ऋේސ (Chenopodium desiccatum 

A. Nels.) (Wilson et al. 2007)ȄܻGRσْЅҝԽᎈհҤȂ8ԑϱ༉ቢࢊოᕥ

༬൐1ଶ૩ᏘȂ๖ݎҤୢᚕ૩ᆍ᜸ӻܻԤᐌӴ਻உܖቢڏࢊтଶ૩ᏘޱȂ

 ૩ (Jeschke and׎ޔЪݲЅ(.Amaranthus spp)ސϛкौᚕ૩Ԥ㏡ȃ್ऋේڏ

Stoltenberg 2006)Ȅ 

 

 ऐ჏ᕗ༞ᚇ૛ᅿᜪ .1߄

բ܈ނၭӦ ᚇ૛ᅿᜪ Ў᝘ 
A. ߚ୷ׯբނ 
ό၁ 
ό၁ 
ό၁ 
 ғ޸
݀༜,ߚહӦ 
ཇӝಔᙃ 

 
Agropyron repens Beauv. ᚨᢀ૛ 
Apocymum cannabinum L. (֨Ԯਲࣽ) 
Convolvulus arvensis L. Җ௽޸ 
Commelina communis L. ᓥ⑀૛ 
Diclipera chinensis (L.) Juss๮ΐᓐྰη૛ 
Lotus corniculatus L. ԭેਥ 

 
Klevorn and Wyse 1984 
Wyrill and Burnside, 1976 
DeGennaro & Weller 1984 
Own and Zelaya 2005 
૲Ϸጯ 2001,Yuan et al. 2002 
Boerboom 1990 
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բ܈ނၭӦ ᚇ૛ᅿᜪ Ў᝘ 
B. ל჏ᕗ༞୷ׯբނ 
εل 
 

 
Abutilon theophrasti Medic. 㨀ഞ 
Chenopodium album L. ㈻ 
Commelina communis L. ᓥ⑀૛ 
Ipomoea hederacea (L.) Jacq࿙в޸ 
Sesbania exaltata Rafin.Җ๭ 
Sorghum bicolor (L.) Moenchഁ ଯఉ 

 
Own and Zelaya 2005 
Own and Zelaya 2005 
Own and Zelaya 2005 
Hilgenfeld et al. 2004 
 
Hilgenfeld et al. 2004 

ҏԯ 
 

Chenopodium desiccatam A. Nels 
Setaria faberi Herrm. ݤМ׀ކ૛ 

Wilson et al. 2007 
Jeschke & Stoltenberg 2006 

ා޸ Commelina benghalensis L. ༝ယᓥ⑀૛ 
C. communis L. ᓥ⑀૛ 
Cyperus esculentus L.໳β३ 
Digitaria sanguinalis (Linn.) Scopଭঞ 
Richardia scabra L. ᔕᓥՁ䰹 
Sesbania exaltata Rafin.Җ๭ 

Culpepper et al. 2004 
Own and Zelaya 2005 
Shaner 2000 
Shaner 2000 
Shaner 2000 
Shaner 2000 

 (ނ෌ࣽ⬮).๼ Polygonum sppݨ
Stellaria media (L.)Villᕷᕰ 

Shaner 2000 
Shaner 2000 

 
έȃӒ౨תოᕥ༬ᚕ૩Ϟ౪ݷ 

ҬࠉӒ౨תოᕥ༬ᚕ૩ӓԤ23ᆍȂϷҀܻ16এ୽ড়оΰȂӠ৛ޟ७ᑖϐ຺ႆ

1ν࿲ϴ੹Ȃоұҏऋේ࣏ސкȂԤ13ᆍܒתҡ࠮ސȇڏԩ࣏ຆऋЅ್ऋේ࣏ސ

кȂϷտԤ6Ѕ2ᆍȂٷᐃӨ୽ܻଶ૩Ꮨञ᛾ܒᚕ૩୽ሬ፡ࢥ(International Survey of 

Herbicide Resistant Weeds)ิ଄ю౪ޟ໷וЅࣺᜰଉ਀ཊᐌܻ2ߒ.(Heap 2012)Ȅת

ოᕥ༬ᚕ૩ีޟҡᇄ਻உПԒЅࢊ᛾ԩኵԤྃ஝ϸޟᜰ߽Ȃ౪Ԇܒתޟේڏٷސ

ีҡޟհސտȂџୢϷ࣏3᜸տȂ಑1᜸տܒת૩ю౪ܻߨஅ׽հސҤୢȈΙૡԑ

࡙ϱࢊҢოᕥ༬ԩኵճܻ6~8ԩȂ೿៉ٺҢ5~10ԑоΰϗю౪ޱȂѓࢂ࿅ρ༃ഫ

૩rigid ryegrass (Lolium rigidum Gaudin)ȃԞዣұ(Poa annua L. Bluegrass)ȃσࡵഠ

ഫ (Bromus diandrus Roth)ȃ Chloris truncata ȃ Leptochloa virgataЅ Urochloa 

panicoides้ 6ᆍұҏऋᚕ૩ȇഏ₰ᇉ (Conyza sumatrensis Retz.)Ѕሚጲຆ

(Parthenium hysterophorus L.)2ᆍຆऋේސȂоЅߝဨٙࠉ૩(Plantago lanceolata 

L.)ȃ㉤߆ᓸӥੵ(Hedyotis corymbosa (L.)Lam)ȇ಑2᜸տܒת૩ю౪ܻGRσْȃ

ҝԽܖෝ߆ҤޱȈѓࢂ஼ҡ૩(Sorghum halepense L.)ȃӴጳ(Kochia scoparia (L.) 

Schrad)ȃ፪૩(Ambrosia artemisifolia L.)ȃέນဨ፪૩(A. Trifida L.)Ѕ༵ು್

(Amaranthus tuberculatus Moq.)้ 5ᆍᚕ૩ȇ಑3᜸տܒת૩ю౪ܻGRܖnon-GRհ

 в๐૩(Eleucine indica (L.)Gaertn)ȃဎσց༃ഫ૩(L. MultiflorumࢂȂѓޱҤୢސ

Lam.)ȃӻԑҡ༃ഫ૩(L. Perenne L.)ȃًጌ(Echinochloa colona L.)ȃұҏऋҐޣ
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ේސ (Digitaria insular)ȃё਌σፀ (Conyza Canadensis Retz.)ȃछࢸ୅ፀ (C. 

Bonanensis Retz.)Ѕ್ًߝ(A. palmeri S. Wats.)้ 8ᆍේސȄHeapܻ 2010ԑ஠GRհ

૩ኵܒת਻ᆍ७ᑖΰЀȂސᡗҰᓍ๿GRհݎ૩ኵ໔հყ(ყ.1)Ȃ๖ܒת७ᑖᇄސ

໔һ݂ᡗσ໔ቨёȄ 

 ϩѲځ७ኧϷ܄ל჏ᕗ༞ᚇ૛ϐᅿᜪǵלӄౚ .2߄

ว౜ԃ ᚇ૛ᅿᜪ ܄ל७ኧ ୯ৎ ϩѲϐբ܈ނၭӦ य़ᑈ(Acres) 
1996 Lolium rigidium 

ྷγ໵ഝ૛ 
7~11 ᐞࢪ,ऍ୯ ୯ݤ,ߚࠄ, ,

Ջ੤У,аՅӈ,ကεճ 
๼,ዼᜪݨ ,λഝ,᝴݀ ,
ဟ๻,ᝳแ,׶Ϙ,ߚહӦ 

>2 mill. 

1997 Eleucine indica 
Фโ૛ 

8~12 
(2~4) 

ଭٰՋ٥,ᆵ᡼,ঢউК
٥,ऍ୯ 

GRεل,GRාڜ,޸ଢ଼,
݀༜ 

>600 

2000 Conyza canadensis 
у৾εጲ 

8~13 ऍ୯ ,ЃՋ ,ύ୯ ,Ջ੤
У,௘լ 

GR εل,GR ා޸,GR
ҏԯ,Нዿ,݀༜ 

>3 mill. 

2001 L. multiflorum 
ကεճ໵ഝ૛ 

2~3 ඵճ ,ЃՋ ,ऍ୯ ,Ջ੤
У,ߓਥ׊ 

لଢ଼,εڜ ,εഝ,ҏԯ , 
݀༜,ၭӦ 

>20 thou. 

2003 C. bonanensis 
ऍࢪଷጲ 

Ջ੤У,ЃՋ,аՅ,ߚࠄ 10
ӈ ,ঢউК٥ ,ᆵ᡼ ,ऍ
୯,ᐞࢪ,ষϷ,ဟ๻У 

GR εل,GR ҏԯ, ڜ
ଢ଼ ,चᡀጱ ,ဟ๻,λഝ ,
݀༜ 

>2 thou. 

2003 Plantago lanceolata 
 ૛߻ယًߏ

ɡ ߚࠄ ဟ๻,݀༜ 11~50 

2004 Ambrosia trifida 
Ο຋ယ፜૛ 

5 ऍ୯,у৾ε GR εل,GR ා޸,GR
ҏԯ 

>100 thou. 

2004 A. artemisifolia 
፜૛ 

10~21 ऍ୯ GRε10< ل thou. 

2004 Parthenium hysterophor 
ሌጤ๸ 

4~6 ঢউК٥ ݀༜ 51~100 

2005 Amaranthus palmeri 
 ಿؽߏ

6~8 
79~115 

ऍ୯,݀༜,ၭӦ GRεل,GRා4< ޸ mill. 

2005 A. tuberculatus 
༧ಳಿ 

3 ऍ୯ GRεل,GRҏԯ >1 mill. 

2005 Sorghum halepense 
மғ૛ 

 .thou 100 < لऍ୯ GRε,׊ਥߓ 10~4

2006 Digitaria insular 
ң૛ 

3~8 Ѓ܎Ө,ЃՋ GRεل,݀༜ >200 thous. 

2007 Echinochloa colona 
 ዾؽ

4~6 ᐞࢪ,ऍ୯,ߓਥ׊ GRҏԯ,GRεل,݀༜,
ၭӦ 

>2000 

2007 Kochia scoparia 
Ӧጥ 

ɡ ऍ୯, у৾ε GR εل,GR ҏԯ,GR
ා޸,ၭӦ 

>10 thou. 

2008 L. perenne 
ӭԃғ໵ഝ૛ 

ɡ ߓਥ׊,εഝ,ၭӦ GRεل,GRҏԯ 11~50 

2008 Urochloa panicoides 
ң૛  

ɡ ᐞࢪ λഝ,ଯ࿳ 11~50 

2009 C. sumatrensis 
ഁἊᆻ 

8 Ջ੤У,ᆵ᡼,ЃՋ ݀༜ 11~50 

2010 Poa annua 
Ԑዕң 

ɡ ऍ୯ ૛10~6 ڳ 
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ว౜ԃ ᚇ૛ᅿᜪ ܄ל७ኧ ୯ৎ ϩѲϐբ܈ނၭӦ य़ᑈ(Acres) 
2010 Chloris truncata 

ң૛ 
ɡ ᐞࢪ ၭӦ 6~10 

2010 Leptochloa virgata 
ң૛ 

ɡ ᏀՋঢ ݀༜ 10,000 

2010 Hedyotis corymbosa 
ゾ޸ᓪӗ੧ 

10 ᆵ᡼ ݀༜,ҶહӦ <1 

2011 Bromus diandrus 
εࡧഒഝ 

ɡ ᐞࢪ ҂1> ޕ 

Source, Heap IM, International Survey of Herbicide Resistant Weeds. [Online]. AvailableǺ
httpǺ//www.weedscience.org [1 Apl 2012] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

კ1.ל჏ᕗ༞բނਭᅿय़ᑈϷל჏ᕗ༞ᚇ૛ϐኧໆǶ 

Fig.1. The number of glyphosate-resistant weeds in relation to the area of glyphosate 

resistant crops. (Heap 2010) 
 

࿅ρ༃ഫ૩ȃё਌σፀȃࢂȂѓޱϷҀ७ᑖϐ຺ႆԻ࿲ϴ੹ޟოᕥ༬ᚕ૩ת

ސ༖Ѕᆍυᖅ෥ዖΨ஼Ȃࣱϐᝒ१അԙհߝЅ༵ು್้4ᆍȂϚ༉ේੁҡ್ًߝ

5ᆍϚӣհҢᐠתϷҀᗶ༉घ600ϴ੹ȂծԪ૩ԤՍЍџޟв๐૩ܒת෵౰ȄѪޟ

ًߝოᕥ༬ᚕ૩ϛоת٩ଶᚕ૩Ȅ23ᆍᜲޟݧᜰڧȂϐԙ࣏ॻ࠮ސҡޟଶ૩Ꮨڙ

ϭܻ10~20ॻܒתԩ࣏࿅ρ༃ഫ૩Ѕ፪૩ڏശ஼Ȃϭܻ79~115ॻϞ໢Ȃܒתޟ್

Ϟ໢ȂڏᎷܒת૩ᄇოᕥ༬ܒתޟσഋӋϭܻ2~10ॻϞ໢ȄоήବᄇӠ৛ᝒ१ޟ
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 ᚕ૩ȂϷտᙏक़ϞȄܒת

(Ι)࿅ρ༃ഫ૩ 

ശԞൢᏲתޟოᕥ༬ᚕ૩࣏࿅ρ༃ഫ૩ȂкौϷҀܻᐬࢸωഫȃݶຊ้ጊ

ܒཐ࣏ܒתڏȂᜌᄂࡣၻҤ (Pratley et al. 1996)Ȃငოᕥ༬Ꮨ໔Іᔖกۡސ

3ԩ/ԑȂ~2ࢊтӴୢၻӴቢڏࢸ10ॻоΰ(Pratley et al. 1999)ȄѪܻᐬޟੁ

೿៉ቢ15ԑϞࡣȂю౪ܒתቨё7-11ॻޟ༃ഫ૩ఊတ(Powles et al. 1998)Ȅ

Ϟܻࡣछ୽ёࢸȃߨࠒȃݲ୽ȃՙੲбȃоՓӖЅဎσց้7୽ိޟຉȃ

គݎ้ݎ༪Ȃζച៉ю౪תოᕥ༬༃ഫ૩ȂҬࠉϷҀޟ७ᑖϐ຺ႆ2Ի࿲

ϴ੹(Table 2)(Heap 2012)Ȅ࿅ρ༃ഫ૩ଶΟתოᕥ༬оѴȂζ࣏ശԞю౪

ӻ१ޟܒתේސȂՍϬϐԤ10תᆍоΰϚӣհҢᐠڙଶ૩Ꮨޟҡ࠮ސ(Heap 

2012)ȂҬࠉѿ୵ޟଶ૩ᏘϐฒݲԤਝ٩ଶȄ 

(Π)в๐૩ 

в๐૩࣏಑2এೝี౪תޟოᕥ༬ұ૩Ȃ଻پՙ4ٳԑҡݎᐙȂ༪ୢؐԑቢ

௰፣џ૖ҥܻოᕥ༬ޱв๐૩Ȅհܒת8ԩოᕥ༬Ȃ։ܻ1997ԑю౪~6ࢊ

ቋਿճཇȂഅԙࢊҢ໔ЅٺҢԩኵࣱቨӻϞ  ቨ࣏8~12ॻ(LeeܒתեߑȂи࢈

and Ngim 2000)Ȃ۝ό഍ϴѧंีღ໥໌Ι؏ᔮก4~2࣏ܒתॻȂӣਢᜌ݂

அӰีҡP106SᘈएᡐȂԪ࣏அӰᘈएڏሕશEPSPSȂޟოᕥ༬኿ޟੁܒת

ᡐഅԙתოᕥ༬ේੁޟॶ࡙ൢᏲ(Baerson et al. 2002)ȇ᛾2002ܻܚࢳԑӵᇃ

ᢊଽ໰ᑪฬүᄿ༪һี౪תოᕥ༬в๐૩ (଀้ 2005)ȂՄরগШڪޟٳ

୫༪Ѕछ୽ޟσْȃෝ߆Ҥܻ2007ԑϗю౪ܒתఊတȂҬࠉӠ৛७ᑖघ࣏

600ϴ੹(Heap 2012)ȄԪѴв๐૩һԤӻ१ܒתҡ࠮ސȂԃתΠ฼அॄₕ

(dinitroanilines)ȃ޿≏੊ॄ⟶ሖ(aryloxyphenoxy carboxylic acids)ЅᕗϏ౜੊

(cyclohexanedione)᜸࠮ଶ૩Ꮨҡ࠮ސϞൢᏲ(Marshall et al. 1994, Mueller et 

al. 2003ȟȄ 

(έ)ё਌σፀȃछࢸ୅ፀЅഏ₰ᇉ 

ё਌σፀ࣏ຆऋ୅ፀ឴1ԑҡᚕ૩Ȃ࢐಑1এܒתᗯဨ࠮ᚕ૩Ȃζ࢐ॶ࡙ܻ

அ׽հސҤୢю౪תޟოᕥ༬ᚕ૩ȄശԞܻ2000ԑӵछ୽ኈࡄܜԎޟGR

σْҤี౪ȂԪσْҤୢ༉ܻࢊҢოᕥ༬3ԑࡣȂ։ю౪ܒתё਌σፀȂ

нؐԑՍЍ1Ԏച៉юඁࡣॻኵϭܻ8~13ॻϞ໢(VanGessel 2001)ȄϞܒת

౪ൢޟੁܒתᏲȂՍϬϐႇҀ22ԎȇԪѴܻБՙȃϛ୽ȃՙੲб้୽һԤ
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ᐠ౥ၶଽȂլ50%оΰޟϛܻσْҤю౪ڏё਌σፀࣺᜰϞൢᏲȂܒת

(16/31Ҥୢ)Ȃڏԩ࣏ෝ߆Ҥ(6/31Ҥୢ)Ȃܒת૩ϷҀޟ७ᑖϐင຺ႆ300࿲

ϴ੹Ȃᄇհޟސҡ౰ϐഅԙྃᝒ१ޟኇ៪Ȅתოᕥ༬ё਌σፀོഀפϷҀ

Ѕᅞޟ۽џ૖নӰȂଶΟϚᐌӴ਻உցܻԆࣀේੁ៉ࡻޟҡߝᇄᖅ෥о

ѴȂѪΙ१ौনӰ࣏ё਌σፀᆍυޟ੫ܒȂѓࢂᆍυኵ໔ӻ(घ20࿲/ੁ)Ȃ

ᆍυ፴ሆࠅߣЩȂܾܻឝඹȂџሉຽ༈ኬϞ࢈(Dauer et al. 2006, Guan et al. 

2010)ȂѪһԤᄇ6ᆍϚӣհҢᐠڙଶ૩Ꮨ౰ҡӻ१ޟܒתҡ࠮ސ(Heap 

2012)Ȅ 

୅ࢸ౪छีߨࠒ୅ፀЅഏ₰ᇉȂ2003ԑܻࢸ୅ፀ឴ᚕ૩ѪԤछޟოᕥ༬ת

ፀᄇოᕥ༬ଽञޟܒڧఊတȂ2004~2007ԑ໢ϷտܻՙੲбȃБՙȃরগ

ШٳЅछ୽ёԎ้Ӵζച៉Ԥܒת౪ຫൢޟᏲȂՙੲбתޟოᕥ༬छࢸ୅

ፀܻ43এఊတϛȂกۡת࠮ڐᇄཐܒේੁᄇ᛾Ꮨޟ᡹ః࡙ࣺ৯घ10ॻȂи

Өఊတᄇოᕥ༬ԤӻᆍϚӣแ࡙ޟञܒڧ(Urbano et al. 2007)Ȅתოᕥ༬ഏ

₰ᇉีҡϞਢ෈ၶఏȂ 

(Ѳ)፪૩Ѕέນဨ፪૩ 

፪૩Ѕέນဨ፪૩࣏ຆऋᚕ૩Ȃܻ 2004ԑGRӵෝ߆ЅσْҤച៉ю౪ܒת

ੁȂܒתॻኵϷտ࣏10~21Ѕ5ॻ(Brewer and Oliver 2009, Norsworthy et al. 

2010)Ȅڏϛέນဨ፪૩࣏ҡߝ༖ྃ஼ޟᝯܒތᚕ૩ȂࠉΡंـᡗҰܻҝԽ

Ҥޟέນဨ፪૩஝࡙ႀ0.5ੁ ϴЏ-2Ȃ։ོഅԙҝԽ෵౰19%(Johnson et al. 

2007)ȇ஝࡙ቨ࣏1.4ੁ ϴЏ-2Ȃࠌ෵౰ଽႀ90%оΰ(Harrison et al. 2001)Ȅ

ԪѴȂԪ2ᆍේ߆ސ઱ོЕีΡ੺ႆޟఃܒቅއȃহേЅႆఃܒҪጳ้އ

୰ᚠȂषฒݲᎌਢԤਝ٩ጒఊတޟඹշȂ஠ڎԤӠ৛ၻҕЅ᎑ۨߖҕ୊ஶ

 ॳᓎȄޟ

(Ϥ)್ًߝЅ༵ು್ 

Ԏٳݽॶ࡙ܻछ୽ൖ್ًߝȂސऋේ್ޟ஼σܒތЅ༵ು್ࣱ࣏ᝯ್ًߝ

GRෝ߆Ҥቢࢊოᕥ༬4ԑࡣȂ2005ԑ։ю౪ੁܒת(Culpepperet al. 2006)Ȃ

౪ϬϐϷҀܻ14ԎȂ७ᑖ຺ႆ400࿲ϴ੹(Heap 2012)Ȃӣਢζച៉ю౪ת

photosystem IIȃALSЅDinitroanilinesڙ׻Ꮨ้ଶ૩Ꮨޟҡ࠮ސȄՌ1997ԑ

ଔӵछ୽஝ឃ٨ԎޟGMσْҤ໠ۖࢊҢოᕥ༬Ȃघܻ8~9ԑϞࡣȂՍ2005

ԑଔю౪תოᕥ༬༵ޟು್ȂԪᚕ૩ҡߝᝯܒތһ஼Ȃиᆍυ໔ҡ౰σȂ
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ՍϬӠ৛ୢ୿ϐϷҀछ୽11Ԏ(Culpepper et al. 2009)Ȃڏᄇოᕥ༬ܒתޟघ

࣏3ॻ(Culpepper et al. 2006)ȂՍϬ༵ು್һලႇю౪ӻ१ܒתȂѓתࢂ

photosystem IIȃALSȃPPOЅ4-HPPD ڙ׻Ꮨ้ଶ૩Ꮨޟҡ࠮ސȄԪΠᆍ

್ऋේࣱ࣏ސር໰౴ੁ੫፴ȂӰԪܒתᒸ༈፴ޟஅӰᅤΣ(introgression)Մ

ಋᙽޟॳᓎܒၶଽ(Trucco et al. 2007)Ȃ౪Ϭ༵ು್Ѕ್ًߝϐϷտܻछ୽

ϛՙഋЅࠒഋഅԙࣺ࿋ᝒ१ޟӠ৛(Heap 2012)Ȅ 

ѲȃᇃᢊၻӴޟञЅܒתოᕥ༬ᚕ૩ 

ოᕥ༬һ࣏ᇃᢊٺҢ໔ശӻޟ१ौຂࡣଶ૩ᏘȂ2008ԑޟ᎛୵໔घԤ3,627

ϴᏠ(Пᝋ๷ 2009)Ȅოᕥ༬кौิ଄ܻӻᆍጹຊЅݎᐙ้14ᆍհސЅેߨӴޟᚕ

૩٩ଶ(າ้ 2010)ȂΙૡٺҢԩኵघ3-4ԩ/ԑȂࢊ᛾ᓜ౥ଽޱџӻႀ6ԩоΰȂӰ

ԪՍϬंـᜌᄂϐԤ1ᆍञܒ૩Ѕ4ᆍܒת૩ȂϷտ࣏๼Ξᓞ྾υ૩ȃв๐૩ȃഏ

₰ᇉȃछࢸ୅ፀЅ㉤߆ᓸӥੵ(Hedyotis corymbosa(L.)Lam)(ყ2.~6.)Ȃϐලႇю౪

ܻᇃᢊճ੕ܦӴୢݎޟ༪ȃӄેЅેߨӴ(3ߒ.)(଀Ѕጽ 2001, ଀้ 2005, ଀้ 

 Ȅ(2008 ้ݓ ,2006

(Ι)๼Ξᓞ྾υ૩ 

๼Ξᓞ྾υ૩࣏ᕒחऋ1ԑҡ૩ҏේސȂԪ૩ᄇოᕥ༬Ϟञ᛾੫࣏ܒ၎ේ

ڟȄ2000ԑ໢ӵऻਸᑪޱᑢᒵюܚҢოᕥ༬ٺਢ෈ߝߨٮȂܒনԤϞ੫ސ

៌ᚊȃѮϛᑪݍ༖ᚊЅཱིޥ໐ݎޟ༪Ȃቢࢊოᕥ༬ฒݲԤਝ٩ଶ๼Ξᓞ྾

υ૩ȂՄംᅚԙ࣏༪ୢϱкौϞᓺ༖ᚕ૩(ყ2.)Ȅငოᕥ༬᛾ᏘᏘ໔ІᔖϞ

กၐȂ๼Ξᓞ྾υ૩ϞED50঄࣏๙߆ᓓॷᖪȃഏҠ૩ȃഏ್Ѕσࠛ߆ᙴ૩

4ᆍᚕ૩7~2ޟॻ(଀Ѕጽ 2001)Ȅ 

(Π)в๐૩ 

Ռ2003ԑଔȂܻଽ໰ᑪȃ׹ࠒᑪоЅۣ៌ᑪݎޟ༪(ყ3.)Ȃച៉ю౪ოᕥ༬

༉џഅԙв๐૩ഋӋ༌৛ޟ౪ຫȂင᛾ᏘกۡᡗҰȂ6~8ဨឭܒתޟв๐

૩ᄇოᕥ༬ED50 R/SШ঄࣏4.6(଀้ 2005)Ȃܒתแ࡙ᇄ଻پՙܒתޟٳв

๐૩(2~4ॻ)ࣺߖխ(Teng, Y. T and Teo 19999)Ȅ 

(έ)ഏ₰ᇉ 

ഏ₰ᇉתଶ૩Ꮨޟ౪ຫȂܻ1980ԑфϐีҡܻРҏЅᇃᢊݎޟ༪ȃጹຊҤ

ЅၯਠȂю౪תБܜϹޟഏ₰ᇉ(ጽ้ 1994)Ȃငҥ؁඲ٺҢოᕥ༬᛾ᏘϞ

ოᕥ༬ȂഅࢊቢܒϹഏ₰ᇉఊတϐϚܾี౪ȄҥܻငலܜБתޟȂᇃᢊࡣ
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ԙתოᕥ༬ޟҡ࠮ސೝᑢᒵюپȂ2003ԑଔӵᇃᢊϛഋӴୢݎޟ༪ȃӄે

ҤЅၯਠȂලႇю౪תოᕥ༬ޟഏ₰ᇉఊတ(ყ4.)Ȃܒתघ࣏8ॻȂи໠߆

෈ޟഏ₰ᇉ٩ଶᜲ࡙؁ଽ(଀้ 2006)Ȅ 

(Ѳ)छࢸ୅ፀ 

छࢸ୅ፀޟѴᢎלᄘᇄӣ឴ޟё਌σፀЅഏ₰ᇉࣺྃխȂέޱலܻҤୢל

ԙᓺ༖ఊတȂԙ࣏հސ਻உᆓ౩֨ޟᘙȄᇃᢊϛഋܻ2006ԑ໠ۖю౪תო

ᕥ༬ޟछࢸ୅ፀఊတȂᗶณҬܒתࠉ౪ຫࠁۦ३ܻϛഋӴୢેߨޟӴȂծ

ҥܻछࢸ୅ፀᆍυኵ໔ӻиࠅڎЩȂܾೝॳឝඹՄѲ೎ඹኬȄင᛾Ꮨกۡ

ᡗҰܒתघ࣏14ॻ(ყ5.)(2008 ้ݓ)Ȅ 

(Ϥ)㉤߆ᓸӥੵ 

㉤߆ᓸӥੵ࣏₩૩ऋՆ૩឴1ԑҡ૩ҏේސȂලႇϷշܻѮᢊӒࣸճ੕ܦ

Ӵୢݎ༪ȃӄેӴЅၻӴၾၯਠȂ࣏ߖԑี౪תޟოᕥ༬ᚕ૩(ყ6.)Ȃᗶณ

㉤߆ᓸӥੵဨа੭ωȃੁ࠮ճ࿤ȂᄇڏтේސഅԙޟᝯތዖΨϚଽȂծӰ

ߑԙတဣȂלഀפოᕥ༬ේੁȂ։תѬ฻ȃᆍυኵ໔ӻȂΙҍю౪ࣀҡڏ

؏กၐܒתڏघ࣏10ॻоΰ(Ґีߒ)Ȅ 

 ჏ᕗ༞ᚇ૛לऐϷޑᆵ᡼р౜.3߄

ว౜ԃ ᚇ૛ᅿᜪ ܄ל७ኧ բ܈ނၭӦ Ў᝘ 
2000 Diclipera chinensis L. * 

๮ΐᓐྰη૛ 
2-7** ݀༜,ߚહӦ ૲Ϸጯ 2001, 

Yuan et al. 
2003 Eleucine indica(L.)Gaertn 

Фโ૛ 
4.6 ݀༜,ҶહҖ,ߚહӦ ૲฻ 2005 

2003 Conyza sumatrensis Retz. 
ഁἊᆻ 

8 ݀༜, ҶહҖ,ၡ਒ ૲฻ 2006 

2006 C. bonanensis Retz. 
ऍࢪଷጲ 

 હӦ ݅฻ 2008ߚ 14

2009 Hedyotis corymbosa Lam. 
ゾ޸ᓪӗ੧ 

10 ݀༜ǵҶહӦϷၭӦ

ၰၡ਒ 
(҂ว߄) 

*ऐ܄૛Ƕ 

**ED 50ॶǺᆶ๋޸ᓅ३ᖜǵഁҒ૛ǵഁಿϷεࠍ޸ᙦ૛ϐКၨॶǶ 
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ყ2. ञოᕥ༬๼Ξᓞ྾υ૩ϞේੁЅܻိ

ຉ༪ϞܒתఊတȄ 
ყ3. תოᕥ༬в๐૩ϞේੁЅܻฬүᄿ༪

ϞܒתఊတȄ 
 

 

 

 

 

 

 

 

 

 

 

ყ4. תოᕥ༬ഏ₰ᇉϞේੁЅܻॷᒂ༪Ϟ

 ఊတȄܒת
ყ5. תოᕥ༬छࢸ୅ፀϞේސЅࢊ᛾ࡣϞ

᛾ਝШၶȄ 

 

 

 

 

 

 

 

 

 

 

 

ყ6. תოᕥ༬㉤߆ᓸӥੁϞේੁЅેߨӴϞܒתఊတȄ 
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Ϥȃתოᕥ༬ᚕ૩ޟ௡ڙЅᆓ౩๊౱ 

ҥܻ౪໦ࢲGRհސӻ௴ϚᐌӴ਻உЅ༉ࢊҢ൐Ιოᕥ༬᛾ᏘȂഅԙ10ߖԑ

ϴѧϐച៉ྃΨ໠ี׬ኵড়ҡޟސհ׽σ໔ᖅॊȂӰԪंีஅޟოᕥ༬ᚕ૩תپ

ϚӣհҢᐠڙଶ૩ᏘܒתޟհفࠢސȂٽԃھתమ૩(glufosinate)σْ(W62mW98

imidazolinoneσْ(BPS-CV127-9ࠢתȃ(فࠢ ᚖޟᏘڙ׻ოᕥ༬ЅALSתܖȂ(ف

σْ(DP356043ࠢת џҺ෇ၼفࠢתᚖޟమ૩ھოᕥ༬ЅתȇҝԽһԤ4ᆍ(ف

ҢȄӰԪᄇܻGRհސҤୢϱܒת૩٩ޟଶȂषᆍේ൐ޱفࠢתȂሯᇄתϚӣଶ

૩ᏘࠢޱفᎈհȂٮ଩ӫᎈࢊࢺҢࣺᜰଶ૩ᏘȇषᆍේᚖޱفࠢתȂ༉ሯ଩ӫᎈ

Ҥࡣଶ૩ᏘϞࢊ૩ఊတЅᗗջӔฅҡȄቢܒתϚӣଶ૩ᏘȂᔖџംᅚ६ճࢊቢࢺ

ᔖҳ։ੑޱ٩ଶݲᡐϽȂี౪ฒޟ૩ࣺࡣࠉᄘϞᅿกȂᢎᄆҤ໢ᚕ૩ܻቢ᛾ޑୢ

ଶȄ 

ᄇܻnon-GRհސҤୢתޟოᕥ༬ᚕ૩ሯ௃෵Ѝ᛾Ꮨᒵ؜ᔆΨ๿ЙȂѓࢂҢ

᛾ᆍ᜸ЅПԒ้ᚕ૩ᆓ౩׬೚ȂоЅ፡ᐌ਻உفಛϞᐌᡝೣგȄٽԃᎈܖࢺ౅ӫ

ݎ๖ـं؏ߑԃٽҢ᛾Ꮨ้ПԒȄٺϞଶ૩ᏘȂоЅᗗջႆ໔ڙҢϚӣհҢᐠٺ

ᡗҰȂᇄოᕥ༬ᎈࢺቢھࢊమ૩џԤਝݽ٩๼Ξᓞ྾υ૩ȃഏ₰ᇉȃछࢸ୅ፀЅ

㉤߆ᓸӥੵ้ܒתේސȇһџ଩ӫࢊுীຂࠉଶ૩Ꮨڙ׻в๐૩҂ऻϞҡߝȄ਻

உفಛП७џᒵҢϚӣ਻ᆍ۟࿽ޟհ໌ސ՗ᎈհȂ଩ӫߨϽᏰПݲϞᚕ૩ᆓ౩Ȃ

ѓેࢂ૆ᐠȃΡώܖᐠడଶ૩Ѕ᙭ᇐ้ސ౩ПԒଶ૩ȄӣਢሯᆰᛮၻᐠڎϞ఼

ዓȂ٩Хܒתᚕ૩ᆍυငҥၻᐠڎՄඹኬт೎Ȅһџ௴Ⴄᚔ਻உܖӄેПԒȂ६

ճᚕ૩ܻҤୢ໢ᘗඹᐠ౥Ȃᗗջܒת૩ϞฅҡЅᖅॊȄ 
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