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75 –volutionNinNactionpNplantsNresistantNtoNherbicidesdNAnnualrReviewrofrPlantrBiologybN2010bNlgbNigmcjm 30.7 1002

74 MetabolismcbasedNherbicideNresistanceNandNcrosscresistanceNinNcropNweedspNaNthreatNtoNherbicideN
sustainabilityNandNglobalNcropNproductiondNPlantrPhysiologybN2014bNgllbNggflcgn 6.6 237

73 ResistanceNtoNwHwSNinhibitorNherbicidespNcurrentNunderstandingdNPestrManagementrSciencebN2014bN
mfbNgijfckf 4.6 226

72 ziversityNofNacetylccoenzymeNwNcarboxylaseNmutationsNinNresistantNLoliumNpopulationspNevaluationN
usingNclethodimdNPlantrPhysiologybN2007bNgjkbNkjmckn 6.6 167

71 GlyphosatebNparaquatNandNwyyaseNmultipleNherbicideNresistanceNevolvedNinNaNLoliumNrigidumN
biotypedNPlantabN2007bNhhkbNjoockgi 4.7 158

70 –volutionNofNaNdoubleNaminoNacidNsubstitutionNinNtheNkcenolpyruvylshikimatecicphosphateNsynthaseN
inN–leusineNindicaNconferringNhighclevelNglyphosateNresistancedNPlantrPhysiologybN2015bNglmbNgjjfcm 6.6 146

69 RNwcSeqNtranscriptomeNanalysisNtoNidentifyNgenesNinvolvedNinNmetabolismcbasedNdiclofopNresistanceN
inNLoliumNrigidumdNPlantrJournalbN2014bNmnbNnlkcml 6.9 141

68 wHwSNherbicideNresistanceNendowingNmutationspNeffectNonNwHwSNfunctionalityNandNplantNgrowthdN
JournalrofrExperimentalrBotanybN2010bNlgbNiohkcij 7 134

67 RapidNresponseNreactionsNofNrootsNtoNboronNdeprivationdNJournalrofrPlantrNutritionrandrSoilrSciencebN
2001bNgljbNgmicgng 2.3 127

66 zistinctNnonctargetNsiteNmechanismsNendowNresistanceNtoNglyphosatebNwyyaseNandNwLScinhibitingN
herbicidesNinNmultipleNherbicidecresistantNLoliumNrigidumdNPlantabN2009bNhifbNmgichi 4.7 117

65 MutationsNofNtheNwLSNgeneNendowingNresistanceNtoNwLScinhibitingNherbicidesNinNLoliumNrigidumN
populationsdNPestrManagementrSciencebN2008bNljbNghhocil 4.6 111

64 MicronutrientNdeficiencyNchangesNactivitiesNofNsuperoxideNdismutaseNandNascorbateNperoxidaseNinN
tobaccoNplantsdNJournalrofrPlantrNutritionbN1998bNhgbNgjhmcgjim 2.3 97

63 HerbicidecresistantNweedspNfromNresearchNandNknowledgeNtoNfutureNneedsdNEvolutionaryrApplications
bN2013bNlbNghgnchg 4.8 83

62 GlyphosateNresistanceNinNperennialNSorghumNhalepenseNVJohnsongrassWbNendowedNbyNreducedN
glyphosateNtranslocationNandNleafNuptakedNPestrManagementrSciencebN2012bNlnbNjifcl 4.6 83

61 NoNfitnessNcostNofNglyphosateNresistanceNendowedNbyNmassiveN–PSPSNgeneNamplificationNinN
wmaranthusNpalmeridNPlantabN2014bNhiobNmoicnfg 4.7 80

60 wLSNgeneNprolineNVgomWNmutationsNconferNwLSNherbicideNresistanceNinNeightNseparatedNwildNradishN
VRaphanusNraphanistrumWNpopulationsdNWeedrSciencebN2003bNkgbNnigcnin 2 76

59 ShortctermNboronNdeprivationNinhibitsNendocytosisNofNcellNwallNpectinsNinNmeristematicNcellsNofNmaizeN
andNwheatNrootNapicesdNPlantrPhysiologybN2002bNgifbNjgkchg 6.6 75
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58 wNnovelNaminoNacidNsubstitutionNwlacghhcTyrNinNwLSNconfersNhighclevelNandNbroadNresistanceNacrossN
wLScinhibitingNherbicidesdNPestrManagementrSciencebN2012bNlnbNggljcmf 4.6 69

57
ToleranceNtoNacetolactateNsynthaseNandNacetylccoenzymeNwNcarboxylaseNinhibitingNherbicidesNinN
VulpiaNbromoidesNisNconferredNbyNtwoNcocexistingNresistanceNmechanismsdNPesticiderBiochemistryrandr
PhysiologybN2004bNmnbNhgcif

4.9 60

56 wldocketoNReductaseNMetabolizesNGlyphosateNandNyonfersNGlyphosateNResistanceNindNPlantr
PhysiologybN2019bNgngbNgkgocgkij 6.6 58

55 WidespreadNoccurrenceNofNbothNmetabolicNandNtargetcsiteNherbicideNresistanceNmechanismsNinN
LoliumNrigidumNpopulationsdNPestrManagementrSciencebN2016bNmhbNhkkcli 4.6 54

54 TargetcsiteNandNnonctargetcsiteNbasedNresistanceNtoNtheNherbicideNtribenuroncmethylNinNflixweedN
VzescurainiaNsophiaNLdWdNBMCrGenomicsbN2016bNgmbNkkg 4.5 51

53 MolecularNcharacterisationNofNresistanceNtoNwLScinhibitingNherbicidesNinNHordeumNleporinumN
biotypesdNPestrManagementrSciencebN2007bNlibNognchm 4.6 48

52 wNdoubleN–PSPSNgeneNmutationNendowingNglyphosateNresistanceNshowsNaNremarkablyNhighN
resistanceNcostdNPlant,rCellrandrEnvironmentbN2017bNjfbNifigcifjh 8.4 42

51 ShortctermNboronNdeprivationNenhancesNlevelsNofNcytoskeletalNproteinsNinNmaizebNbutNnotNzucchinibN
rootNapicesdNPhysiologiarPlantarumbN2003bNggmbNhmfchmn 4.6 39

50 GlyphosateNResistanceNinNTridaxNprocumbensNviaNaNNovelN–PSPSNThrcgfhcSerNSubstitutiondNJournalrofr
AgriculturalrandrFoodrChemistrybN2018bNllbNmnnfcmnnn 5.7 34

49 wLSNherbicideNresistanceNmutationsNinNRaphanusNraphanistrumpNevaluationNofNpleiotropicNeffectsNonN
vegetativeNgrowthNandNwLSNactivitydNPestrManagementrSciencebN2013bNlobNlnocok 4.6 33

48 ParaquatNresistanceNinNaNpopulationNofNLoliumNrigidumdNFunctionalrPlantrBiologybN2004bNigbNhjmchkj 2.7 33

47 yytochromeNPjkfNyYPngwgfvmNinNLoliumNrigidumNconfersNmetabolicNresistanceNtoNherbicidesNacrossN
atNleastNfiveNmodesNofNactiondNPlantrJournalbN2021bNgfkbNmocoh 6.9 33

46 zoNplantsNpayNaNfitnessNcostNtoNbeNresistantNtoNglyphosateudNNewrPhytologistbN2019bNhhibNkihckjm 9.8 31

45 –ffectNofNherbicideNresistanceNendowingNIlecgmngcLeuNandNwspchfmncGlyNwyyaseNgeneNmutationsNonN
wyyaseNkineticsNandNgrowthNtraitsNinNLoliumNrigidumdNJournalrofrExperimentalrBotanybN2015bNllbNjmggcn 7 31

44 NovelN˛–cTubulinNMutationsNyonferringNResistanceNtoNzinitroanilineNHerbicidesNindNFrontiersrinrPlantr
SciencebN2018bNobNom 6.2 31

43 αerroptosispNwNNovelNMechanismNofNwrtemisininNandNitsNzerivativesNinNyancerNTherapydNCurrentr
MedicinalrChemistrybN2021bNhnbNihocijk 4.3 31

42 wnNwxyyctypeNtransporterNendowingNglyphosateNresistanceNinNplantsdNProceedingsrofrtherNationalr
AcademyrofrSciencesrofrtherUnitedrStatesrofrAmericabN2021bNggnbN 11.5 31

41 HerbicideNResistanceN–ndowedNbyN–nhancedNRatesNofNHerbicideNMetabolismNinNWildNOatNVwvenaN
sppdWdNWeedrSciencebN2013bNlgbNkkclh 2 30
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40 TargetcsiteN–PSPSNProcgflNmutationspNsufficientNtoNendowNglyphosateNresistanceNinNpolyploidN
–chinochloaNcolonaudNPestrManagementrSciencebN2016bNmhbNhljcmg 4.6 28

39 –nhancedNherbicideNmetabolismNinducedNbyNhbjczNinNherbicideNsusceptibleNLoliumNrigidumNprovidesN
protectionNagainstNdiclofopcmethyldNPestrManagementrSciencebN2013bNlobNoolcgfff 4.6 25

38 zirectNmeasurementNofNparaquatNinNleafNprotoplastsNindicatesNvacuolarNparaquatNsequestrationNasNaN
resistanceNmechanismNinNLoliumNrigidumdNPesticiderBiochemistryrandrPhysiologybN2010bNonbNgfjcgfo 4.9 25

37 WaterloggingNInfluencesNPlantNGrowthNandNwctivitiesNofNSuperoxideNzismutasesNinNNarrowcleafedN
LupinNandNTransgenicNTobaccoNPlantsdNJournalrofrPlantrPhysiologybN1999bNgkkbNjigcjin 3.6 25

36 ParaquatNresistanceNinNaNLoliumNrigidumNpopulationNisNgovernedNbyNoneNmajorNnuclearNgenedN
TheoreticalrandrAppliedrGeneticsbN2009bNggnbNglfgcn 6 24

35 yharacterisationNofNglufosinateNresistanceNmechanismsNinN–leusineNindicadNPestrManagementrSciencebN
2017bNmibNgfogcggff 4.6 20

34 –volutionNofNresistanceNtoNHPPzcinhibitingNherbicidesNinNaNwildNradishNpopulationNviaNenhancedN
herbicideNmetabolismdNPestrManagementrSciencebN2020bNmlbNgohocgoim 4.6 20

33 zinitroanilineNherbicideNresistanceNinNaNmultiplecresistantNLoliumNrigidumNpopulationdNPestr
ManagementrSciencebN2018bNmjbNohkcoih 4.6 19

32 –nhancedNTrifluralinNMetabolismNyanNyonferNResistanceNinNLoliumNrigidumdNJournalrofrAgriculturalr
andrFoodrChemistrybN2018bNllbNmknocmkol 5.7 16

31 miRiomeLaccaseNGeneNMediatedNNetworkNImprovesNToleranceNtoNαenoxapropccethylNinNanddN
FrontiersrinrPlantrSciencebN2017bNnbNnmo 6.2 16

30 wyyasecInhibitingNHerbicidecResistantNwvenaNsppdNPopulationsNfromNtheNWesternNwustralianNGrainN
xeltdNWeedrTechnologybN2012bNhlbNgifcgil 1.4 16

29 wNnovelNpsbwNmutationNVPhehmjcValWNconfersNresistanceNtoNPSIINherbicidesNinNwildNradishNVRaphanusN
raphanistrumWdNPestrManagementrSciencebN2019bNmkbNgjjcgkg 4.6 15

28 NonctargetNsiteNmechanismNofNmetribuzinNtoleranceNinNinducedNtolerantNmutantsNofNnarrowcleafedN
lupinNVLupinusNangustifoliusNLdWdNCroprandrPasturerSciencebN2012bNlibNjkh 2.2 15

27 MetribuzinNResistanceNinNaNWildNRadishNVNRaphanusNraphanistrumWNPopulationNviaNxothNpsbwNGeneN
MutationNandN–nhancedNMetabolismdNJournalrofrAgriculturalrandrFoodrChemistrybN2019bNlmbNgikicgiko 5.7 15

26 QuizalofopcpcethylNresistanceNinNPolypogonNfugaxNinvolvesNglutathioneNSctransferasesdNPestr
ManagementrSciencebN2020bNmlbNinffcinfk 4.6 14

25 GeneticNinheritanceNofNdinitroanilineNresistanceNinNanNannualNryegrassNpopulationdNPlantrSciencebN
2019bNhnibNgnocgoj 5.3 13

24 QuincloracNResistanceNinN–chinochloaNcruscgalliNfromNyhinadNRicerSciencebN2019bNhlbNiffcifn 3.8 12

23 MetribuzinNresistanceNviaNenhancedNmetabolismNinNaNmultipleNherbicideNresistantNLoliumNrigidumN
populationdNPestrManagementrSciencebN2020bNmlbNimnkcimog 4.6 11
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22 wNValchfhcPheN˛–ctubulinNmutationNandNenhancedNmetabolismNconferNdinitroanilineNresistanceNinNaN
singleNLoliumNrigidumNpopulationdNPestrManagementrSciencebN2020bNmlbNljkclkh 4.6 11

21 NonctargetcsiteNglyphosateNresistanceNinN–chinochloaNcolonaNfromNWesternNwustraliadNCropr
ProtectionbN2018bNgghbNhkmchli 2.7 10

20 RapidNResponsesNofNPlantsNtoNxoronNzeprivationN2002bNglmcgnf 8

19 GenomecWideNIdentificationNandN–xpressionNwnalysisNofNHeavyNMetalNStressâ��ResponsiveN
MetallothioneinNαamilyNGenesNinNNicotianaNtabacumdNPlantrMolecularrBiologyrReporterbN2020bNiobNjji 1.7 7

18 yYPngwlnNconfersNmetabolicNresistanceNtoNwLSNandNwyyasecinhibitingNherbicidesNandNitsNepigeneticN
regulationNinN–chinochloaNcruscgalliddNJournalrofrHazardousrMaterialsbN2022bNjhnbNghnhhk 12.8 7

17 SubfamilyNGeneNαromNRegulatesN–arlyNαloweringNandNSeedNzevelopmentdNFrontiersrinrPlantrSciencebN
2020bNggbNkhk 6.2 5

16 MechanisticNbasisNforNsynergismNofNhbjczNamineNandNmetribuzinNindNJournalrofrPesticiderSciencesbN
2020bNjkbNhglchhh 2.7 5

15 NonctargetcsiteNresistanceNtoNPzScinhibitingNherbicidesNinNaNwildNradishNVRaphanusNraphanistrumWN
populationdNPestrManagementrSciencebN2020bNmlbNhfgkchfhf 4.6 5

14 zinitroanilineNHerbicideNResistanceNandNMechanismsNinNWeedsdNFrontiersrinrPlantrSciencebN2021bNghbNlijfgn6.2 5

13 –xploringNquincloracNresistanceNmechanismsNinN–chinochloaNcruscpavonisNfromNyhinadNPestr
ManagementrSciencebN2021bNmmbNgojchfg 4.6 5

12 TheNIlechfjgcValNmutationNinNtheNwyyaseNgeneNconfersNresistanceNtoNclodinafopcpropargylNinN
wmericanNsloughgrassNVxeckmanniaNsyzigachneNSteudWdNPestrManagementrSciencebN2021bNmmbNhjhkchjih 4.6 5

11 hbjczNantagonizesNglyphosateNinNglyphosatecresistantNbarnyardNgrassdNJournalrofrPesticiderSciencesbN
2020bNjkbNgfocggi 2.7 4

10 –volutionNofNmultipleNtargetcsiteNresistanceNmechanismsNinNindividualNplantsNofNglyphosatecresistantN
–leusineNindicaNfromNyhinadNPestrManagementrSciencebN2021bNmmbNjngfcjngm 4.6 3

9 wNnaturallyNevolvedNmutationNVSerckocGlyWNinNglutamineNsynthetaseNconfersNglufosinateNresistanceNinN
plantsddNJournalrofrExperimentalrBotanybN2022bN 7 2

8 GenomicNinsightsNintoNtheNevolutionNofN–chinochloaNspeciesNasNweedNandNorphanNcropddNNaturer
CommunicationsbN2022bNgibNlno 17.4 2

7 yontrastingNplantNecologicalNbenefitsNendowedNbyNnaturallyNoccurringNresistanceNmutationsNunderN
glyphosateNselectiondNEvolutionaryrApplicationsbN2021bNgjbNglikcgljk 4.8 2

6 ziversityNofN˛–ctubulinNtranscriptsNinNLoliumNrigidumdNPestrManagementrSciencebN2021bNmmbNomfcomm 4.6 2

5 OverexpressionNofNwGwMOUSclikeNgeneNPfwGkNpromotesNearlyNfloweringNinNPolypogonNfugaxdN
FunctionalrPlantrBiologybN2021bNjnbNmoicnfg 2.7 2
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4
iTRwQcbasedNquantitativeNproteomicNanalysisNrevealsNproteomicNchangesNinNthreeN
fenoxapropcPcethylcresistantNxeckmanniaNsyzigachneNbiotypesNwithNdifferingNwyyaseNmutationsdN
JournalrofrProteomicsbN2017bNglfbNjmckj

3.9 1

3 TargetcsiteNresistanceNtoNtrifluralinNisNmoreNprevalentNinNannualNryegrassNpopulationsNfromNWesternN
wustraliadNPestrManagementrSciencebN2021bN 4.6 1

2 TheNNtNRwMPgNtransporterNisNinvolvedNinNcadmiumNandNironNtransportNinNtobaccoNVNicotianaN
tabacumWddNPlantrPhysiologyrandrBiochemistrybN2022bNgmibNkoclm 5.4 0

1 IdentificationNofNtheNfirstNglyphosatecresistantNcapeweedNVwrctothecaNcalendulaWNpopulationdNPestr
ManagementrSciencebN2021bNmmbNhklnchkmk 4.6
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