
Weeds

Plantsaredifferentiatedinto

a)Crops:whichmettheneedsofhumanbeing

b)Weeds:whichcompeteorinterfereinhumanaffairs.

Jethrotull,isthefirstpersontousethewordWEED.

Severaldefinitionsweregivenonweedsandthemostcommononesare

Aplantgrowingwhereitisnotrequired.

Plantoutofplace.

Weedisanunwantedplant.

Weedsaretheplantsgrowinginplaceandattimeswhenwewantedeither

someotherplantstogrowornoplantstogrowatall.

Weedsareunwantedandundesirableplantsthatinterferewithutilizationof

landandwaterresourcesandthusadverselyaffectcropproductionandhuman

welfare.

Weedscompetewithcropplantsforwater,nutrients,light,space/atmosphere

(CO2)andthusreducethecropyields.

Aplantofoatinthefieldofwheatcanalsobeaweed.However,aplantwhich

doesn’tinterferewiththeutilizationofland,waterandotherresourcescan’tbe

consideredasaweed.Hence,plantslistedasweedsarequalifiedbasedonthe

situation.

Originofweeds:Weedsoriginatedtogetherwithcropplants.Theyhavebeenthere

sincethemanstartedcultivatingcropsabout10,000BC.Manduringhisstageof

development,exploredcertaincropplanttosuithisowntasteandfancyandcultivated

themas‘crops’.Theunexplored/unwanted/troublesomeplantswhichareinterfering

withhisactivitiesareconsideredasweeds.About30,000plantsspecieshavebeen

identifiedasdefiniteweedsintheWorld.Whichareinfestingcroplands,waterbodies,

gardens,orchards,roadsides,railwaylines,irrigationchannelsetc.

Itiswidelyknownthat,lossescausedbyweedsexceedthelossesfrom any

otheragriculturalpestssuchasinsects,diseases.

InIndia,weedsaccountsforalossesashighas45%.Whilelossbyotherpests

are:Insects–30%,Diseases–20%,andothers–5%.Recentestimatesindicatethat,

weedscauseanannuallossofRs.2000/-crorestoIndianAgriculture.

Characteristicsofweeds:

Naturehasgiventhefollowingcharactersforsurvivalofweeds.

1.Mostweedsareprolificseedproducers:Annualandbiennialweedsreproduce

mainlythroughseeds.Mostoftheseweedsproduceabundantseeds(300–400

timeshigher)comparedtocropplants.Further,weedseedsaresmallerinsizeand



dispersal/spreadveryeasily.

Table:Comparisonofseedproducingcapacityofweedsandcropplants

Crop No.ofseeds/plant Weed No.ofseeds/
weed

Rice
100–120

Echinocloa
colanum

43,000

Wheat 90–100
Phalarisminor 3,000–5,000
Chenopodium
album

10,000–15,000

2.Dormancy:Weedseedsundergodormancyforfew daystoseveralyearstill

satisfactorymicro-climateprevails.Thisservesasasurvivalmechanismforweeds.

3.Some weeds propagate vegetatively :Herbaceous perennials propagate

vegetatvivelythroughstolons,rhizomes,tubers,bulbs,cormsetc.

4.Dispersal/spread:Weedseedsaresmallerinsizeandareeasilyspreadthrough

wind,water,animal,birds,implements,humanbeingetcandareconsideredasself

sownplants.

5.Weedsarehardyandresisttoadverseclimate,soil,pestanddiseasesscenarios.

Hencetheyarepersistent.

6.Weedsareevasive(slippery)innaturebecauseoftheirbittertaste,disagreeable

odour,spinynatureandmimicry.

7.Weedsseedsgerminatefasterandearliertocropplants.Theirseedlinggrowfaster

andcompetewithcropplants.

8.Theyhaveshortlifespanthancropplantsandmatureearly.

9.Weedsprocessesextensivedeeprootsystem (theycansurviveandgrowunder

moisturestresscondition.

10.MostweedsprocessesC4typeofphotosyntheticpathway.

11.Mimicry:Certainweedsexpressmorphologicalsimilaritywithassociatedcrop

plants.

Weedsarecompetitiveandaggressiveinnatureattributingtotheirdeeproot

system,C4 Pathway,earlysproutingandmaturity,resistancetoadverseconditions,

evasivenessanddormancy.

Lossescausedbyweeds

A.Reductionincropyield

Weedscompetewithcropplantsfornutrients,soilmoisture,spaceandsunlight.In



generalanincreaseinonekilogram weedgrowthcorrespondstoreductioninone

kilogram ofcropgrowth.Thelossincropyieldvariesdependingontypeofweed,

intensityofinfestation,periodofinfestation,theabilityofcroptocompeteandclimatic

conditions.

Table:Yieldlossesduetoweedsinsomeimportantcrops

Crop Yieldlossrange
(%)

Crop Yieldlossrange(%)

Rice 9.1–51.4 Sugarcane 14.1–71.7
Wheat 6.3–34.8 Linseed 30.9–39.1
Maize 29.5–74.0 Cotton 20.7–61.0
Millets 6.2–81.9 Carrot 70.2–78.0
Groundnut 29.7–32.9 Peas 25.3–35.5

B.Reductioninqualityoffarmproduce

Acropmayhavetoberejectedifitcontainsweedseedswhenitisgrownfor

seedpurpose.Forexample,thewildoatweedseedsaresimilarinsizeandshapeof

thecropslikebarley,wheat,anditsadmixturemayleadtorejectionforseedpurpose.

Contaminationbypoisonousweedseedsisunacceptableandincreasescostsofcrop

cleaningandfetcheslow price.Theleafyvegetablesmuchsuffersduetoweed

problem asthe leafyweed mixture spoilthe economicvalue.In tea plantation,

presenceofLoranthus(Dendrophthoefalcate)leavesimpairsitsquality.Incotton,dry

weedfragmentsadheretoitslintandhinderitsginningprocess.

C.Weedsharbourpestanddiseasesandinturnincreasecostofproduction

Weedsserve asalternate hoststo severalinsectpests,nematodesand

pathogens.Insectsuchasaphids,thrips,weevilsetc.,surviveonweedsduringoff-

seasonandtransmittocropsinregularseasonandthusincreasethecostoftheir

management.Someexampleofweedsactingasalternatehostofcroppestand

diseasesare

WeedHost
Insectpest/

diseaseorganism
hosted

Cropsaffected
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Chenopodiumalbum Stemborer Tomato,Maize,Chilli
Chenopodiumalbum
Amaranthusspp.&Daturaspp.

Gramcaterpillar
Redgram,Cotton,Okra,
Pea,Tomato,Brinjal

Digeriaarvensis&
Amaranthusspp

Caterpillars Tobacco

Amaranthusspp&
Salviaspp

Thrips Onion
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Cynodondoctylon&
Digitariaspp

Stingnematode Vegetables

Centurusciliaris Ergot Pearlmillet
Daucascarota Blight Carrot
Saccharumspontaneum Downymildew Maize
Leersiaoryzoides Bacterialblight Rices
Panicumrepens Blast Rice



Wildoat Stemrust Wheat,Oat,Barley

D.Interferenceincrophandling

Someweedscanmaketheoperationofagriculturalmachinerymoredifficult,more

costlyand evenimpossible.HeavyinfestationofCynadondactyloncausespoor

ploughingperformance

E.Reductioninlandvalue

Heavyinfestationbyperennialweedscouldmakethelandunsuitablearelesssuitable

forcultivationresultinginlossinitsmonetaryvalue.Thousandsofhectareofcultivable

areainricegrowingregionsofIndiahavebeenabandonedornotbeingregularly

cultivated due to severe infestation ofnutgrass (Cyperus rotundus)and other

perennialgrasses.

F.Limitationofcropchoice

Whencertainweedsareheavilyinfested,itwilllimitthegrowthofaparticularcrop.The

highinfestationofparasiticweedssuchasStrigasppmaylimitthegrowingof

sorghum orsugarcane.While,Orabanchelimitsthechoiceoftobacco,tomatoand

othersolanaceouscrops.

G.Lossofhumanefficiency

Weedsreducehumanefficiencythroughphysicaldiscomfortcausedbyallergiesand

poisoning.Weedssuchascongressweed(Partheniumhysterophorus)causesitching.

ThornyweedslikeAmaranthusspinosus,Argemonemexicanaetc.restrictthemoment

offarmworkersincarryingoutfarmpracticessuchasfertilizerapplication,insectand

diseasecontrolmeasures,irrigation,harvestingetc.

H.Problemsduetoaquaticweeds

Theaquaticweedsthatgrowalongtheirrigationcanals,channelsandstreamsrestrict

theflowofwater.Weedobstructioncausereductioninvelocityofflowandincreases

stagnationofwaterandmayleadtohighsiltation,flooding,seepagetoadjoiningareas,

breakcanalbanks,and reducedcarrying capacity.Aquaticweedsform breeding

groundsforobnoxiousinsectslikemosquitoes.Theyreducerecreationalvalueby

interferingwithfishing,swimming,boating,huntingandnavigationonstreamsand

canals.

I.Deterioratetheaestheticvalue

Presenceofweedsaroundlivingandworkingplacesmakesthesurroundingdulland



insipid.

J.WeedmenaceinAnimalhusbandry

Whensomehungryanimalsareforcedtofeedonweedyforage,theirmeatandmilk

getoddflavouredandtainted.CertainweedslikeEuphorbiasimplex,Lepidiumsativa,

Cleomeviscoseimpartanundesirablesmelltomilkuponfeedingtocattle.Certain

weedslikeCenturusspp.,Achyranrthusasperaentangledtohairs/woolofanimals

(sheep)andreducethequalityofwool.

Certainweedscausesicknessinfarm animalsduetothepresenceofalkaloids,

tannins,oxalates,glucosidesornitrates.Johnsongrass(Sorghum halopense)atits

tilleringstageandXanthium pungensatitscotyledonousstagearepoisonousto

animalduetotheirhighPrussicacidcontent.

K.Weedmenaceinhumanhealth

Health,comfortand work efficiency ofman are adverselyaffected byweeds.

Numerouspeopleareplaguedyearafteryearwithhayfewerandasthamaaggravated

bypollensofAmbrosiaartimissifoliaandFraseriaspp.Parthenium hysterophorusis

resposnsibleforallergy.Mexicanpoppy(Argemonemexicana)seedscrushedwith

mustardseedshavebroughtdeathandblindnesstothousandsofpeople.

L.Weedmenacetoindustryandpublicutilities

Weedsgrowinginindustrialsitesarepotentialsourceoffirehazards.Also,theyblock

pipelines,roadsline,electricpolesetcreducetheireasyaccess.

M.Otherproblems

Weedsaretroublesomenotonlyincropplantsbutalsoinplaygroundsandroad/

railwaysidesetc.AlternantheraechinataandTribulusterresstrisoccursinmanyofthe

playgroundscausingannoyancetoplayersandspectators.

ECONOMICUSESOFWEEDS

a.Weedsareindirectlyresponsibleforcropcultivation.Cropsweretakencarepartly

throughdisturbingsoiltomanageweedsofweeds.

b.Asmanure:Whenweedsareploughed,theyaddplentyofhumustothesoil.

Excellentcompostcanbemadeoutofmanyweedplants.e.g.Calotropisgigantea,

CrotonsparsiflorusandTephrosiapurpureaareusedasgreenleafmanureforrice.

c.Ashumanfood:Weedsserveashumanfoode.g.AmaranthusviridisandDigera

arvensisusedasgreens.

d.Asfodder:MostweedsareeatenbycattleandweedslikeRynchosiaaurea,R.



capitataandClitoriaterneataareverygoodfodderlegumes.

e.Asfuel:Prosopisjulifloraveryinvasiveinnatureandnotorioustreeweedcommonly

usedasfirewood.Peoplemakecharcoaloutofitandaremarketed.

f.Assoilbinders:Panicum repensisanexcellentsoilbinder;keepsbundsinposition

andpreventssoilerosion.WecanalsouseHariyali(Cynodondoctylon).

g.Asmedicine:Manyweedshavegreattherapeuticpropertiesandusedasmedicine.

Eg.Phyllanthusniruri –Jaundice

Leucasaspera –Snakebite

Centellaasiatica –Improvesmemory

Ecliptaalba -Scorpionsting

Cynodondactylon –Asthma,piles

Cyperusrotundus –Stimulatesmilksecretion

h.Asmatsandscreens:StemsofCyperussppareusedformatmakingwhileTypha

angustataisusedformakingscreens.

i.Asindicators:Weedsareusefulasindicatorsofgoodandbadsoils.E.colonum

occursinrichsoilswhileCymbopogondenotespoorsoilandSedgesarefoundin

ill-drainedsoils.

j.Aspesticidal:IncorporationofCrotalaria,Parthenium,Calotrophis,Eichorneaspp

intothesoilreducerootknotnematodepopulation.

CLASSIFICATIONOFWEEDS:

Outof2,50,000 plantspecies,weedsconstituteabout250 species,whichare

prominentinagriculturalandnon-agriculturalsystem.Underworldconditionsabout

30,000speciesisgroupedasweedsand18,000speciescauseseriousproblems.

Therearemanywaysweedscanbegroupedforconvenienceofplanning,interpreting

or suggesting appropriate weed management practices. Some important

classificationsofweedsusedbyweedscientistsworldwidearediscussedbelow.

I.BasedonlifespanorOntogeny

Basedonlifespan(Ontogeny),weedsareclassifiedasAnnualweeds,Biennialweeds

andPerennialweeds.

(a)AnnualWeeds:Thosethatliveonlyforaseasonoryearandcompletetheirlife

cycleinthatseasonoryeariscalledannuals.

Thesearesmallherbswithshallowrootsandweakstem.Producesseedsin

profusionandthemodeofpropagationiscommonlythroughseeds.Afterseedingthe

annualsdieawayandtheseedsgerminateandstartthenextgenerationinthenext

seasonoryearfollowing.

Basedonthegrowingseason,annualsarefurtherclassifiedas



i).Kharifannuals:Leucasaspera,Digitariamarginata,Eleusineindica

ii).WinterorRabiannuals:Phalarisminor,Avenafetua,Chenopodiumalbum

iii)Summerannuals:Amaranthusspp.&mostofKharifannuals

Plantswhich complete theirlife cycle with in veryshortspan are called

Epimerales.Eg.Phyllanthusniruri

(b)Biennials:Itcompletesthevegetativegrowthinthefirstseason,flowerandset

seedsinthesucceedingseasonandthendies.Thesearefoundmainlyinnon-cropped

areas.Theyareeasytomanageaswecancontrolduringvegetativeperiod.Eg.

Alternantheraechinata,Daucuscarota,Melilotusalba

(c)Perennials:Perennialsliveformorethantwoyearsandmaylivealmostindefinitely.

Theyadaptedtowithstandadverseconditions.Theypropagatenotonlythrough

seedsbutalsobyundergroundstem,root,rhizomes,tubersetc.Andhencetheyare

furtherclassifiedinto

i.Simpleperennials:Plantspropagatedonlybyseeds.Eg.Sonchusarvensis

ii.Bulbous perennials:Plants which possess a modified stem with scales and

reproducemainlyfrombulbsandseeds.Eg.Alliumsp.

iii.Corm perennials:Plantsthatpossessamodified shootand fleshystem and

reproducethroughcormandseeds.Eg.Timothysp.,wildgarlic,agave

iv.Creeping perennials:Reproduced through seedsaswellaswith one ofthe

following.

a.Rhizome:Plantshavingundergroundstem–Sorghumhalapense

b.Stolon:Plantshavinghorizontalcreepingstemabovetheground–Cynodondactylon

c.Roots:Plantshavingenlargedrootsystemwithnumerousbuds–Convolvulusarvensis

d.Tubers:Plantshavingmodifiedrhizomesforstorageoffood–Cyperusrotundus

II.Basedonecologicalaffinities:

a.Wetlandweeds:Theyaretenderannualswithsemi-aquatichabit.Theycanthriveas

wellunderwaterloggedandinpartiallydrycondition.Propagationischieflybyseed.

Eg.Ammaniabaccifera,Ecliptaalba

b.Gardenlandweeds(Irrigatedlands):Theseweedsneitherrequirelargequantities

ofwaterlikewetlandweedsnorcantheysuccessfullywithstandextremedrought

asdrylandweedsEg.Trianthemaportulacastrum,Digeraarvensis

c.Drylandsweeds:Theseareusuallyhardyplantswithdeeprootsystem.Theyare

adaptedtowithstanddroughtonaccountofmucilaginousnatureofthestem and



hairiness.Eg.Tribulusterrestris,Convolvulusarvensis

III.Basedonsoiltype(Edaphic):

(a)Weedsofblackcottonsoil:Theseareoftencloselyalliedtothosethatgrowindry

condition.Eg.,Aristolochiabracteata

(b)Weedsofredsoils:Theyareliketheweedsofgardenlandsconsistingofvarious

classesofplants.Eg.Commelinabenghalensis

(c)Weedsoflight,sandyorloamysoils:Weedsthatoccurinsoilshavinggood

drainage.Eg.Leucasaspera

(d)Weedsoflateritesoils:Eg.Lantanacamara,Spergulaarvensis

IV.Basedonplaceofoccurrence

(a)Weedsofcroplands:Themajorityofweedsinfestthecultivatedlandsandcause

hindrancetothefarmersforsuccessfulcropproduction.Eg.Phalarisminorin

wheat

(b)Plantationweeds:OccurringinplantationareaEg.:Lantanacamara,Chromelina

bengalensis,Loranthus

(c)Forestandwoodlandweeds

(d)Gardenlandweeds

(e)WeedsofGrasslandorRangelandorpasturelands:Weedsfoundinpasture/

grazinggrounds.Eg.Indigoferaenneaphylla

(f)Weedsoffallow andnon-croppedwasteplaces:Cornersoffields,marginsof

channels,industrialareasetc.,whereweedsgrowinprofusion.Eg.Gynandropsis

pentaphylla,Calotropisgigantea

(g)Weedsofplaygrounds,road-sides:Theyareusuallyhardy,prostrateperennials,

capableofwithstanding anyamountoftrampling.Eg.Alternantheraechinata,

Tribulusterestris

(h)Aquaticweeds:Eg:Eicorrneacrossiptes

E.BasedonOrigin

F.(a)Indigenousweeds:Allthenativeweedsofthecountryarecomingunderthis

groupandmostoftheweedsareindigenous.Eg.Acalyphaindica,Abutilonindicum

(b)IntroducedorExoticweeds:Thesearetheweedsintroducedfromothercountries.

These weeds are normally troublesome and controlbecomes difficult.Eg.,

Partheniumhysterophorus,Phalarisminor,Acanthospermumhispidum



Invasiveweeds:

Weeds(Plants)thatdonotoccurnaturallyinaregionbutproliferateinthearea

theyhavebeenintroduced into,and causeseveralnegativeimpacts(suchas

affectingnativebiodiveristy,causingeconomiclossesandharminghumanhealth)

inthesenewhabitats,arecalledinvasiveweeds(plants).

VI.Basedoncotyledoncharacter

Basedonnumberofcotyledonsitpossessitcanbeclassifiedasdicotsandmonocots.

(a)MonocotsEg.Panicumflavidum,Echinochloacolona

(b)DicotsEg.Crotalariaverucosa,Indigoferaviscosa

VII.BasedonsoilpH

BasedonpHofthesoiltheweedscanbeclassifiedintothreecategories.

(a)Acidophile–Acidsoilweedseg.Rumexacetosella

(b)Basophile–Saline&alkalinesoilweedseg.Taraxacumstricta

(c)Neutrophile–WeedsofneutralsoilsegAcalyphaindica

VIII.Basedonmorphology

Basedonthemorphologyoftheplant,theweedsarealsoclassifiedintothree

categories.Thisisthemostwidelyusedclassificationbytheweedscientists.

(a)Grasses:AlltheweedscomeunderthefamilyPoaceaearecalledasgrasseswhich

are characteristically having long narrow spiny leaves.The examples are

Echinocloacolonum,Cynodondactylon

(b)Sedges:TheweedsbelongingtothefamilyCyperaceaecomeunderthisgroup.

Stemsaresolidandtriangularincrosssection.Theleavesaremostlyfrom the

basehavingmodifiedstem withorwithouttubers.Theyaredistinguishedfrom

grassesbyhavingnojointsinthestem.Theygrowinmarshyorswampyareas.The

examplesareCyperusrotundus,Fimbrystylismiliaceae

(c)Broadleavedweeds:Alldicotyledonousweedsarebroadleavedwithnetted

venation.TheexamplesareFlavariaaustralacica,Digeraarvensis

IX.Basedonnatureofstem

Basedondevelopmentofbarktissuesontheirstemsandbranches,weedsare

classifiedaswoody,semi-woodyandherbaceousspecies.



(a)Woodyweeds:Weedsincludeshrubsandundershrubsandarecollectivelycalled

brushweeds.Eg.Lantanacamera,Prosopisjuliflora

(b)Semi-woodyweeds:eg.Crotonsparsiflorus

(c)Herbaceousweeds:Weedshavegreen,succulentstemsareofmostcommon

occurrencearoundus.Eg.Amaranthusviridis

X.Basedonspecificity

Besidesthevariousclassesofweeds,afewothersdeservespecialattentiondueto

theirspecificity.Theyare;

a.Poisonousweeds:

b.Parasiticweeds

c.Aquaticweeds

a.Poisonousweeds:Thepoisonousweedscauseailmentonlivestockresultingin

deathandcausegreatloss.Theseweedsareharvestedalongwithfodderorgrass

andfedtocattleorwhilegrazingthecattleconsumesthesepoisonousplants.Eg.

Daturafastuosa,D.stramonium andD.metelarepoisonoustoanimalsandhuman

beings.The berriesofWithania somnifera and seedsofAbrusprecatoriusare

poisonous.

b.Parasiticweeds:Theparasiteweedsareeithertotalorpartialwhichmeans,the

weedsthatdependcompletelyonthehostplantaretermedastotalparasiteswhile

theweedsthatpartiallydependonhostplantformineralsandcapableofpreparingits

foodfromthegreenleavesarecalledaspartialparasites.

Thoseparasiteswhichattackrootsaretermedasrootparasitesandthosewhich

attackshootofotherplantsarecalledasstem parasites.Thetypicalexamplesof

differentparasiticweedsare;

1.Totalrootparasite–OrabanchecernuaonTobacco

2.Partialrootparasite-Strigaluteaonsugarcaneandsorghum

3.Totalstemparasite-Cuscutachinensisonleucerneandonion

4.Partialstemparasite-CassythafiliformisonorangetreesandLoranthuslongiflorus
onmangoandothertrees.

c.Aquaticweeds:Unwantedplants,whichgrowinwaterandcompleteatleastapart

oftheirlifecycleinwaterarecalledasaquaticweeds.Theyarefurthergroupedinto

fourcategoriesassubmersed,emersed,marginalandfloatingweeds.



1.Submersedweeds:Theseweedsaremostlyvascularplantsthatproduceallormost

oftheirvegetativegrowthbeneaththewatersurface,havingtrueroots,stemsand

leaves.Eg.Utriculariastellaris,Ceratophyllumdemersum,

2.Emergedweeds:Theseplantsarerootedinthebottom mud,withaerialstemsand

leavesatorabovethewatersurface.Theleavesarebroadinmanyplantsand

sometimeslikegrasses.Theseleavesdonotriseandfallwithwaterlevelasinthe

caseoffloatingweeds.Eg.Nelumbiumspeciosum,Jussieuarepens

3.Marginalweeds:Mostoftheseplantsareemergedweedsthatcangrowinmoist

shorelineareaswithadepthof60to90cm water.Theseweedsvaryinsize,shape

andhabitat.Theimportantgenerathatcomeunderthisgroupare;Typha,Polygonum,

Cephalanthus,etc.

4.Floatingweeds:Theseweedshaveleavesthatfloatonthewatersurfaceeither

singlyorincluster.Someweedsarefreefloatingandsomerootedatthemudbottom

andtheleavesriseandfallasthewaterlevelincreasesordecreases.Eg.Eichhornia

crassipes,Pistiastratiotes,Salvinia,Nymphaeapubescens.

XI.Classificationaccordingtoassociation

Accordingtoassociation,weedsaregroupedinto3types

a.Seasonboundweeds:Theseweedsgrowinspecificseasondisregardtothecrop

speciescultivated.Theseweedsmaybeeithersummerannuals(Eg.Sorghum

halepence)orwinterannuals(Circiumarvensis).

b.Cropboundweeds:arethosespeciesofweedswhichareusuallyparasitizethe

hostcrops.Theydependuponthehostplantsfornutrition.

c.Cropassociatedweeds:Non-parasiticweedsassociatedwithspecificcropEx.

Phalarisminorinwheat.Theymaybeassociatedwithcropplantsforoneormore

offollowingreasons.

i)Needforspecificmicro-climate:WeedslikeCircium intybus(Chichory)require

shady,coolandmoisthabitatwhichisamplyavailableincropslikeberseenand

Lucerne.

ii)Mimicry:WildriceinpaddyandPhalarisminorinwheatsurvivebecauseoftheir

morphologicalsimilaritywithhostplants.SoistrueforLoranthusinTea.This

mechanismiscalledmimicry.

iii)Readycontaminationofcropseed:Alliumsspp,Wildgarlic,Phalarisminor

matureandspreadtheirseedssameheightandtimeofmaincropandthus

easilycontaminatewithcropseedsatharvestingtime.

XII.Basedonassociationwithhumanaffairs



a)Facultativeweeds:arethoseweedspeciesthatgrowprimarilyinwildcommunities

butoftenescapetocultivatedfieldsassociatingthemselveswithhumanaffairs.Eg.

Wildonion.

b)Obligateweeds:Occuronlyincultivatedfield.Theycan’twithstandcompetition

from volunteer vegetation in a closed community (dominant weeds).Eg.

Convolvulusarvensis

XIII.NoxiousandObjectionableweeds:

TheNoxiousweedsareverydifficulttocontrolbecauseoftheirhighcompetitive

nature.Theweedspersistinadverseconditionsandreducethecropyieldevenatvery

lowdensity.Thefollowingareconsideredasthe10worstweedsoftheworld.

1.Cyperusrotundus -Purplenutsedge

2.Cynodondoctylon -Bermudagrass

3.Echinocloacrusgalli -Junglerice

4.Sorghumhalepense -Johnsongrass

5.Eichorniacrassipes -Waterhyacinth

6.Imperatacylindrica -Quackgrass

7.Lantanacamera -Lantan

8.Partheniumhysteroporus -Parthenium

9.Echinocloacolanum -Barnyardgrass

10.Convolvulusarvensis -Fieldbindweed

Anobjectionableweedisatroublesomeweedwhoseseedsaredifficulttoseparate,

oncemixedwithcropseeds.

WEEDDISSEMINATION:Dispersalofweeds

Dispersalofmatureseedsandlivevegetativepartsofweedsisnature’swayof

providingnon-competitivesitestonewindividuals.Iftheyhadnotdispersednaturally,

wewouldnothaveseenthem todayinsuchwidelyspreadandvigorousforms.Inthe

absenceofpropermeansoftheirdispersal,weedscouldnothavemovedfrom one

countrytoanother.

Aneffectivedispersalofweedseedsandfruitsrequirestwoessentials

(1)Asuccessfuldispersingagent

(2)Aneffectiveadaptationtothenewenvironment

Commonweeddispersalagentsare

(a)Wind,(b)Water,(c)Animalsand(d)Human

(a)Wind:Weedseedsandfruitsthatdisseminatethroughwindpossessspecial



organstokeepthemafloat.Suchorgansare

1.Pappus–Itisaparachutelikemodificationofpersistentcalyxintohairs.Eg.

Asteraceaefamilyweeds-Tridaxprocumbens

2.Comose-SomeweedseedsarepartiallyorfullycoveredwithhairsEg.

Calotropis

3.Feathery,persistentstyles-StylesarepersistentandfeatheryEg.Anemonesp.

4.Baloon-Modifiedpaperycalyxthatenclosesthefruitslooselyalongwith

entrappedair.Eg.Physalisminima

5.Wings-Oneormoreappendagesthatactaswings.Eg.Acermacrophyllum

(b)Water:Aquaticweedsdisperselargelythroughwater.Theymaydrifteitheras

wholeplants,plantfragmentsorasseedswiththewatercurrents.Terrestrialweed

seedsalsodispersethroughirrigation,rainfallanddrainagewater.

(c)Animals:Birdsandanimalseatmanyweedfruits.Theingestedweedseedsare

passedinviableform withanimalexcreta,whichisdroppedwherevertheanimal

moves.ThismechanismofweeddispersalincalledendozoochoryEg.,Lantanaseeds

bybirds.Loranthusseedsstickonbeaksofbirds.Farmanimalscarryweedseedsand

fruitsontheirskin,hairandhooves.Thisisaidedbyspecialappendagessuchas

Hooks(Xanthium strumarium),Stiffhairs(Cenchrusspp),Sharp spines(Tribulus

terrestris)andScariousbracts(Achyranthusaspera).Evenantscarryahugenumber

ofweedseeds.DonkeyseatProsophisjuliferapods.

(d)Man:Mandispersesnumerousweedseedsandfruitswithrawagriculturalproduce.

Weedsmatureatthesametimeandheightalongwithcrop,duetotheirsimilarsize

andshapeasthatofcropseedmanunknowinglyharvesttheweedsalso,andaidsin

dispersalofweedseeds.Suchweedsarecalled“Satelliteweeds”Eg.Avenafatua,

Phalarisminor.

(e)Manureandsilage:Viableweedseedsarepresentinthedungoffarm animals,

whichformspartoftheFYM.Besides,additionofmatureweedstocompostpitas

farmwastealsoactassource.

(f)Dispersalbymachinery:Machineryusedforcultivationpurposesliketractorscan

easilycarriesweedseeds,rhizomesandstolonswhenworkedoninfestedfieldsand

latterdroppingtheminotherfieldstostartnewinfestation.

(g)Intercontinentalmovementofweeds:Introductionofweedsfromonecontinentto



anotherthrough1.Cropseed,2.Feedstock,3.Packingmaterialand4.Nurserystock.

Eg.Partheniumhysterophorus

WEEDECOLOGY
Knowingweedbiologysuchasseedproductioncapacity,germinationdormancyand

theirecologicaladaptations willhelp in formulating suitable weed management

measures.

Weed ecology:Ecology is the interrelationship between organisms and their

environment.Theorganisminweedecologyreferstotheunwanted/undesiredplant.

Weconcernedwithgrowthcharacteristicsandadaptationsthatenableweedsto

survivethechangeintheenvironment.Manplaysanimportantroleinchangingthe

environmentbyalteringthecrophusbandrypractices.

Survivalmechanism:Theseedistheprimarymeansofsurvivalmechanism ofannual

weedswhilethevegetativepartssuchasbuds,rhizomestubersandbulbsofferon

additionalmechanismforperennialweeds.

a.Sexualreproduction:Throughsexualreproductionabundantandsmallseedsare

produced.Annualandbiennialweedsdependonseedproduction,asthesolemeans

ofpropagationandsurvivalofperennialweedsarelessdependentonthismechanism.

Theseedproductioncapacityofsomeoftheweedsis

Ontogeny Seeds/pla
nt

Nameofweed Seeds/pla
nt

Perennials 16,629 Amaranthusretroflexus 1,96,405
Biennials 26,600 Solanumnigrum 1,78,000

Annuals 20,832 Chenopodiumalbum 72,000

Trianthemaportulacastrum 52,000

Afew weedsmayproduceseedthroughapomixisi.ewithoutfertilization.Eg.Ferns

reproducebyspores.

b.Vegetativereproduction:Vegetativestructuresnormallyrelyuponparentfortheir

plantnutrientconferringtheircompetitiveadvantagebuthasdisadvantagealsoowing

totheirgeneticallyidenticalnatureandassuchmaynotwelladaptedtochangein

environment.Thevegetativestructuresincludestolons,rhizomes,tubers,bulb,corms

androots.

Seeddormancyassurvivalmechanism

Weed seeds possess a variety of special germination mechanisms(Self

regeneration)adaptedtochangesintemperature,moisture,aeration,exposuretolight,

depthofburialofseedsetc.,Whenconditionsareunfavourableforgermination,they

canremaindormantordelaygermination.



Conditionsfavourableforweedsseedgerminationare

a.Seedsofmanyweedsrequireanexposuretolightforgermination.Thisisregulated

bybluish-greenproteinpigmentcalledphytochrome.

b.Many weed seeds germinate underaerobic conditions while some require

anaerobiccondition.Soilturnoverduringploughingandotheroperationsexposes

theseedstolightandinducesgermination.

c.Periodicityofgerminationisanotherspecializedgerminationmechanism.Amaranths

spphaveadefinitepatternofpeaksofgerminationatregularintervals.

d.Summerannualsfavourhighertemperature&winterannualsgerminateatlower

temperaturessomeweedsgerminatefreelythroughouttheyear.

SeedDormancy:Dormancyisastateofseedsandbudsinwhichtheyarealivebutnot

germinated.Ifallweedseedsweretogerminateatonetime,theirseedlingscouldbe

destroyed.

Dormancyallowsstorageofmillionsofweedseedsinsoilandenablesthemtogrowin

flushesoveryears.Inthiscontext,theoldgardenerssaying“OneyearSeedingseven

yearsWeeding”isveryappropriate.Infact,weedseedshavebeenfoundviableeven

after20-80yearsofburialinsoil.

Typesofdormancy.

(1)EnforcedDormancy:Itisduetodeepplacementofweedseedsinsoilduring

ploughingofthefield.Weedseedsgerminatereadilywhentheyarerestoredtotop3

to 5 cm.Enforced dormancy is a non-specific characterofseed.Cultivation

encountersenforceddormancybybringingtheweedstosurfacewheretheyare

exposedtolightbesidesbetteraeration.HighsoiltemperatureandNO3contentof

surfacesoilmayfurtherhelpinbreakingseeddormancy.

(2)Innatedormancy:Itisageneticallycontrolledcharacteranditisafeatureof

specificweedseedswhichfailtogerminateeveniftheyarepresentinthetop3-5cm

soilandadequatesoilmoistureandtemperatureprovidedtothem.Thepossible

reasonsarethepresenceof

(i)Hardseedcoatse.g.,Setaria,Ipomoea,Xanthiumspp.

(ii)Immatureembryose.g.,Polygonum

IncertainweedseedsparticularlyofXerophytticorigin,presenceofinhibitorsis

responsibleforinnatedormancy.Itcanbeovercomewithpassageoftime,orunder

theinfluenceofsomeclimaticpressure.

(3)InducedDormancy:Induceddormancyresultsfrom somesuddenphysiological

changeinnormallynon-dormantweedseedsundertheimpactofmarkedrisein

temperatureandorCO2contentofsoil,lowO2pressure,waterloggingetc.

Wildoat(Avenafatua)seedsexhibitallthreekindsofdormancy.



Persistenceofweeds(Adaptation)

Persistence isan adaptive potentialofa weed thatenablesitto grow in any

environment.Inanagriculturalsituation,thecroppingsystem withits(associated

habitat)managementpractices,determinesthepersistenceofweedspecies.Itis

largelyinfluenced byclimatic,edaphic (soil)and biotic factors,which affectits

occurrence,abundance,rangeanddistribution.

FACTORSAFFECTINGPERSISTENCE

A.Climaticfactors

Theimportantclimaticfactorsarelight,temperature,rainfall,windandhumidity.

Light:Lightintensity,qualityanddurationareimportantininfluencingthegermination,

growth,reproductionanddistributionofweeds.Photoperiodgovernsfloweringtime,

seedsettingandmaturationandontheevolutionofvariousecotypeswithinaweed

species.Tolerancetoshadingisamajoradaptationthatenablesweedstopersist.

C4 pathway:Mostofwarm seasongrasseslikebarnyardgrassandyellow

foxtailhaveC4pathway.Inaddition,afewbroadleafweeds,includingredrootpigweed

andpurslanehavetheC4pathway.

Temperature:Temperature ofatmosphere and soilaffects the latitudinaland

longitudinaldistributionofweeds.Soiltemperatureaffectsseedgerminationand

dormancy,whichisamajorsurvivalmechanismofweeds.

Rainfall:Rainfallhasasignificanteffectonweedpersistenceanddistribution.More

rainfallorlessrainfalldeterminesreproduction&survival.

Wind:Windisaprincipalfactorinthedisseminationofweeds.

Climatecaneffectvariationsincuticledevelopment,pubescence,vegetative

growth,vigour,competitivenessetc.Climate thushasaprofound effecton the

persistenceofweedswhichcanadapttoawidevarietyofclimates.

B.Soilfactors:

Soilfactorsaresoilwater,aeration,temperature,pHandfertilitylevelandcropping

system.

Someweedspeciesarecharacteristicallyalkaliplants,knownasbasophils(pH8.5)

whichcangrowwellinalkalisoilsandthosegrowinacidicsoilisknownasAcidophiles.

Basophiles Acidophiles Neutophiles

Alkaligrass–Puccinaliaspp

Quackgrass–Agrophyron
repens

Cynodondactylon
Digitariasanguinalis

commonweeds

Severalweedspeciesofcompositaefamilygrowwellinsalinesoils.Ashiftin

soilpH,towardsacidsideduetocontinuoususeofAmmonium sulphateasa‘N’

sourcecouldcauseashiftintheweedspectrum.

Manyweedscangrowwellinsoilsoflowfertilitylevelhowever,canadaptwell



tosoilsofhighfertilityalso.Weedsalsohasadaptationtomoistsoil,droughtcondition

etc.

C.Bioticfactors:Inacroppingsituation,themajoreffectsonweedsarethoseexerted

bythecropasitcompetesforavailableresources.Once,aparticularweedspeciesis

introduced,itspersistenceisdeterminedbythedegreeofcompetitionofferedbythe

cropandalsotheagriculturalpracticesassociatedwiththegrowingofacropmay

encourageordiscouragespecificweeds.

Eg. Pondingofwater–Cynodondies

Repeatedcultivation–discouragenutsedge.

Cropsthatserveashoststoparasiticweeds,(Sorghum–Striga)crop-induced

stimulantsareexamplesofotherbioticfactors.

CROP-WEEDINTERACTIONS

Competition and allelopathyare the main interactions,which are ofimportance

betweencropandweed.Allelopathyisdistinguishedfrom competitionbecauseit

dependsonachemicalcompoundbeingaddedtotheenvironmentwhilecompetition

involvesremovalorreductionofanessentialfactororfactorsfrom theenvironment,

whichwouldhavebeenotherwiseutilized.

CROPWEEDCOMPETITION

Weedsappearmuchmoreadaptedtoagro-ecosystemsthanourcropplants.Without

interferencebyman,weedswouldeasilywipeoutthecropplants.Thisisbecauseof

theircompetitionfornutrients,moisture,lightandspacewhicharetheprinciplefactors

ofproductionofcrop.Generally,anincreaseinonekilogram ofweedgrowthwill

decreaseonekilogramofcropgrowth.

Thecompetitionfornutrients,moisture,space,lightbetweencropplantsand

weedsarereferredasCrop-WeedCompetition.

1.CompetitionforNutrients

Weedsusuallyabsorbmineralnutrientsfasterthanmanycropplantsandaccumulate

them in theirtissuesin relativelylargeramounts.Forinstance,Amaranthussp.

accumulateover3% Nondryweightbasisandaretermedas“nitrophills”.Achyranths

aspera,a‘P’accumulatorwithover1.5% P2O5,Chenopodiumsp&Portulacasp.are‘K’

loverswithover1.3% K2Oindrymatter.Further,thenutrientcontentofourdominant

cropsvariesbetween0.33–1.33%N,0.19-0.59%P2O5and0.67–1.44%K2O.

Mineralcompositionofcertaincommonweedsondrymatterbasis



Theassociatedweedisresponsivetonitrogenanditutilizesmoreofthe

applied‘N’thanthecrop.Eg.The‘N’uptakebyEchinochloacrusgalliismorethanrice.

Nutrientremovalbyweedsleadstohugelossofnutrientsineachcropseason,which

isoftentwicethatofcropplants.Forinstanceatearlystagesofmaizecultivation,the

weedsfoundtoremove9timesmoreofN,10timesmoreofPand7timesmoreofK.

2.Competitionformoisture

Ingeneral,forproducingequalamountsofdrymatter,weedstranspiremorewater

thandomostofourcropplants.Itbecomesincreasinglycriticalwithincreasingsoil

moisturestress,asfoundinaridandsemi-aridareas.Cynodondactylonhadalmost

twiceashightranspirationrateaspearlmillet.

Theamountofwaterrequiredtoproduceunitquantityofdrymatterisknown

astranspirationco-efficient(TQ).Theweedshave2-3timehigherTQthancropplants.

Table:Transpirationcoefficient(TQ)ofcropsandweeds

Weed TQ Cropplant TQ

Cynodondoctylon 813 Zeamays 352

Tridoxprocumbens 1402 Sorghumbicolor 394

Weedsconsumevaluablestoredmoistureinthefallowfieldtotheextentof7-

12ha-cm whichissufficienttoproduce1500-2000 kgsorghum.Further,weeds

penetraterootstogreaterdepth(upto2.5m)toexploitmoisturecomparedtocrop

plants(1m).

Inweedyfieldssoilmoisturemaybeexhaustedbythetimethecropreaches

thefruitingstage,i.e.thepeakconsumptiveuseperiodofthecrop,causingsignificant

lossincropyields.

3.Competitionforlight

Generallyweedsgrow fasterandshadetheplantsifnotchecked.Evenincaseof

shorterweeds,thelowerleavesofcropplantsareshadedanddeprivedoflightfor

photosynthesis.Unlikecompetitionfornutrientsandmoistureonceweedsshadea

cropplant,increasedlightintensitycannotbenefitit.Thecropplantsbecomethinand



palegreen.

4.CompetitionforCO2

Crop-weedcompetitionforCO2mayoccurunderextremelycrowdedplantcommunity

condition.AmoreefficientutilizationofCO2byC4typeweedsmaycontributetotheir

rapidgrowthoverC3typeofcrops.Also,weedscanthrivewellevenunderlowCO2

concentration.

Criticalperiodofweedcompetition:

Criticalperiodofweedcompetitionisdefinedastheshortesttimespanduringthe

cropgrowthwhenweedingresultsinhighesteconomicreturns.

Thecriticalperiodofcrop-weedcompetitionistheperiodfromthetimeofsowingup

to,whichthecropistobemaintainedinaweedfreeenvironmenttogetthehighest

economicalyield.Theweedcompetitionincropfieldisinvariablysevereinearlystages

ofcropthanatlaterstages.Generallyinacropof100daysduration,thefirst35days

aftersowingshouldbemaintainedinaweedfreecondition.Thereisnoneedto

attemptforaweedfreeconditionthroughoutthelifeperiodofthecrop,asitwillentail

unnecessaryadditionalexpenditurewithoutproportionateincreaseinyield.

Criticalperiodofweedcompetitionforimportantcrops

1.Rice(Lowland) -35days 7.Cotton -35days

2.Rice(upland) -60days 8.Sugarcane -90days

3.Sorghum -30days 9.Groundnut-45days

4.Fingermillet -35days 10.Soybean -45days

5.Pearlmillet -35days 11.Onion -60days

6.Maize -30days 12.Tomato -30days

Itbecomesclearthatweedfreeconditionfor2-8weeksingeneralarerequiredfor

differentcropsandemphasizestheneedfortimelyweedcontrolwithoutwhichthe

cropyieldgetsdrasticallyeduced.

FACTORSAFFECTINGCROP-WEEDCOMPETITION

A.Typeofweedsspecies:Thetypeofweedsthatoccurinaparticularcropinfluences

thecompetition.Occurrenceofaparticularspeciesofweedgreatlyinfluencethe

competitionbetweenthecrop&weed.Eg.E.crusgalliinrice,Setaiaviridisincornand

Xanthiumsp.Insoybeanaffectsthecropyield.

B.Typeofcropspeciesandtheirvarieties:Cropsandtheirvarietiesdifferintheir

competingabilitywithweedse.g.,thedecreasingorderofweedcompetingabilityisas:

barley,rye,wheatandoat.Hightoleranceofbarleytocompetitionfrom weedsis

assignedtoitsabilitytodevelopmorerootsthatareextensiveduringinitialthree

weeksgrowthperiodthantheothers.

Fastcanopyforming,tilleringandtallcropssufferlessfrom weedcompetition

thantheslowgrowing,non-tilleringandshortstature&crops.Dwarfandsemi-dwarf



varietiesofcropsareusuallymoresusceptibletocompetitionfromweedsthanthetall

varietiesbecausetheygrowslowlyduringinitialstage.Whenwecomparethecrop-

weedcompetitionbetweentwovarietiesofgroundnutviz.,BunchandSpreading,

bunchtypeincurredalossofover30% podyieldunderuncontrolledweed–crop

competitionwhilespreadingtypelostonlyabout15% initsyield.Themainreasonis

duetothespreadingnature,whichsmotheredweeds.Longerdurationcultivarsofrice

havebeenfoundmorecompetitivetoweedsthantheshortdurationones.

C.Densityofweeds:Increaseindensityofweeddecreaseinyield

isanormalphenomena.However,itisnotlinearasfewweedsdo

notaffecttheyieldssomuchasotherweeddoesandhence,itisa

sigmoidalrelationship

D.Plantdensity:Increaseinplantpopulationdecreasesweedgrowthandreduces

competitionuntiltheyareselfcompetitive.Cropdensityandrectangularityarevery

importantindeterminingthequantumandqualityofcropenvironmentavailableforthe

growthofweeds.Widerow spacingwithsimultaneoushigh,intra-row cropplant

populationmayinducedenseweedgrowth.Inthisrespect,squareplantingofcropsin

whichthereareequalrow andplantspacingshouldbeidealinreducingintra-crop

plantcompetition

E.Soilfactors:Soiltype,soilfertility,soilmoistureandsoilreactioninfluencesthecrop

weedcompetition.Elevatedsoilfertilityusuallystimulatesweedsmorethanthecrop,

reducingthuscropyields.Fertilizerapplicationofweedycropcouldincreasecrop

yieldstoamuchlowerlevelthantheyieldincreaseobtainedwhenaweedfreecropis

appliedwithfertilizer.

Weedsareadaptedtogrow wellandcompetewithcrops,inbothmoisture

stressandamplemoistureconditions.Removalofanintensemoisturestressmaythus

benefitcropsmorethantheweedsleadingtoincreasedyields.Iftheweedswere

alreadypresentatthe time ofirrigation,theywould grow so luxuriantlyasto

completelyoverpowerthecrops.Ifthecropinirrigatedafterithasgrown15cm or

moreinaweedfreeenvironmentirrigationcouldhastenclosinginofcroprows,thus

suppressingweeds.

Abnormalsoilreactionsoftenaggravate weed competition.Itistherefore

specificweedspeciessuitedtodifferentsoilreactionsexistwithus,ourcropsgrow

bestonlyinaspecifiedrangeofsoilpH.Weedswouldoffermoreintensecompetition

tocropsonnormalpHsoilsthanonnormalpHsoils.

F.Climate:Adverseweathercondition,Eg.drought,excessiverains,extremesof

temperature,willfavourweedssincemostofourcropplantsaresusceptibleto

climatic stresses.Itisfurtherintensified when crop cultivation isstratified over

marginallands.Allsuchstressesweakencropsinherentcapacitytofightweeds.



G.Timeofgermination:Ingeneral,whenthetimeofgerminationofcropcoincides

withtheemergenceoffirstflushofweeds,itleadstointenseCrop-Weedinterference.

Sugarcanetakesaboutonemonthtocompleteitsgerminationphasewhileweeds

requireverylesstimetocompleteitsgermination.

Weedseedsgerminatemostreadilyfrom1.25cmofsoil.Fewweedsevenfrom15cm

depth.Therefore,plantingmethodthatdriesthetop3to5cmofsoilrapidlyenoughto

denyweed seeds opportunityto absorb moisture fortheirgermination usually

postponesweedemergenceuntilthefirstirrigation.Bythistimethecropplantsare

wellestablishedtocompetewithlategerminatingweeds.

H.Croppingpractices:Croppingpractices,suchasmethodofplantingcrops,crop

densityandgeometryandcropspeciesandvarietieshavepronouncedeffectson

Crop-Weedinterference

I.Cropmaturity:Maturityofthecropisyetanotherfactorwhichaffectscompetition

betweenweeds&crop.Astheageofthecropincreasesthecompetitionforweeds

decreasesduetoitsgoodestablishment.Timelyweedingintheearlygrowthstagesof

thecropenhancestheyieldsignificantly.


