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ABSTIRACT

e A pot experimentiwas conducted undercgreenhauseiconditionsidn orderitoiistudy the

The environmental risk ‘of herbicides should belevaluated near sites. of use, even-though basi|c sensitivity of4 different erops tprometrynsoil residue-atithe College of Agricultural

ecotoxicologicakests/have been conducted before any herbicide can be registered forrmarketing| Sciences,llam University, llam, Iran in 2014 Expeftimental (typewwasocompletely

For example, fottriazine herbicides, which.are photosynthetic | PSiitherbicide andiconsidered randomized ddesignnin: a:factorialrarrangementh with:threeicreplications:itreatments

only slightly or moderately toxic to,many susceptible plants, ;soil.microorganisms; mammals and included4 different crops( (lettuce; barley; rapeseed and)beetprometrynsimulated
concentrations cresidues inisol).Q033 0.0166 0.033 0.066 0.1 and 0.166 mg. kg

1soil). 15 cm diameterppotsvwere!filled with .aomodifiedi isoillak@l of seeds,of crops

humans, cconcerns:have arisen as..these herbicide are-members.of a:.class claimed to pe
carcinogenic, ormay. (affect, the .development: of reproductive toxins. ' For this, reasan, more
reliable evidence is.needed to test these claims and investigate their ecologicalRefientstyn were plantedird regular poesitions] Thelplants-werethinnedite five plants)peripot after

IS one oftriazine herbicides: that:may- leave residual activity:in the soil for extended periods, germination. The pots were kept {80 days under controlled canditions.Shootl and root

causing injury.and yield reduction of crops inrotation like bean. A pot experiment.was conducted biomass production wasimeasuBitays after-emergence.

under greenhouse conditions iniorder to' study: the isensitivibydidferent crops (lettuce; barley, « At harvest, o.growthpparameterscincluding: the, dryi aweightslofoshoots rand troots were
rapeseed and beet) poometrynsoil residue @.0033 0.01:66 0.033 0.066 0.1 and0.166mg. kg

Lsoil) in Iran, in2014 The plants.were thinned to five plants per pot after.germination, The pots

determined.| Thel.datawerelsubjected to analysisiof variance by Mstaty software.

Plant responseotprometryn residuesvwas i fittedy with: sigmoiddl and 4 parametiic

equations doitheshootbiomass:data as afunction: of-the herhicide: residuerconcentrations
and wasuusedotoacalculate: thesdoses S inhibition of shootgograwth [(EL). In

were kept for30 days under:controlled.conditions..(Shoot' and: reot; biomass. production was

measured30 days :after.emergence.. Results, showed that the: shoot and:root: dry matter were

significantly .affected’byi increasingrometryn soil residuein:all:-crops (901), but seed another cexperiment:theietiect pfometrynconcentrations@, 0.0033 0.0166 0.033

emergence was not affected. Crops showed: different responsesnetrynsoil residues!:Based 0.066 0.1 and 0.166 mg. kg'soil) on soil imicrobial .activityvwasldeterminediusing

on EDB0 parameter rapeseed.0137mg kg'soil) andbarley @.0282mg kg'soil) appeared the titration method in:controlled.conditions.
most sensitive.;:and. tolerantcrops poometryn soil residue, respectively. 'Thel,other,crop

sensitivity ito prometrynsoll residue followed as: rapeseed>lettuce>beet>barely. . Based on the

mechanism, of action: gfrometrynand its'best efficiency,on board. leaf plantscontrol, the least

biomass: reduction obtained for.barley isunderstandable. Ingeneral; this is safei to plant a

susceptible speciesiif the pleatailable residue were less than the specield@Blue, andithere

would be :a-great risk for: different levels of,crop damage: if the jaandable residue were

. _ Plant responseotondincreasingnconcentrationpadmetryn in genernal, (followed: a
higherithan EBO values of the ;species.

classicalidose:-response:relationship: The:logisticecmodel fittéd well totherootcand shoot

plants rresponsecherbicide rconcentrations.uResults cshowed thatotheiishootiand root dry
maitter \weres significantly: raftectedy byicincreasipgpmetryn soil residueiinaallccrops

(p<0.0D1), but seed:emergence:was: notaffected., Cropsshowed: differentsresponses tp

TTAIBILIE, FIGUIRIE ]

Table 1- Effect of Prometryn residues on crops root and shoot dry matter

prometrynsoil residuesiiBasednon Efparameter rapeseed.Q137mg kg'soil) and
barley (0.0282mg kg'soil) appearedthe.mostisensitivel and:tolerantscropsoimetryn

soil residue,;respectively.iThehothen crapsensitivitprmmetrynsoil residuel followed

Crop Prometryn (mg. kg!soil) Shoot dry matter Root dry matter
0 0.190" 0.090f oy e - -~ i g—
0.0033 0.140 Ap— as: rapeseed=>lettuce>beet>harely. Based on the:mechanism ofcagrometrynand
Rapeseed 060013636 %’%ﬁf 8'8?23 its bestcefficiency, onboard:leaf plants.control, theileast; biomassireduction:obtained for
0606136 0-%06 83 barley iis \understandablée. Inigenernals this:is: safelto plantcapsusceptible; species if the
0.166 0 . e plantavailablerresidue weredessithan the:specieg e, andthere would:-be-a:-great
0 0.32 0.123de
0.0033 0.266 0.083efo risk for a different levels of icrop.damage lif the planailableresidue were higherithan
0.0166 0.186" 0.0439
Beet 0.033 0.103 0.0139 ED., valuesofithe; species.oComparisons.between species @allow: the Isafeselection of a
0.066 0.020 09
0.1 0 00 crop that-has arcritical IEplevel lower ithanithecresidue level in:thelsoilicAlternatively,
0.166 0 09 _ " . . . . -
0 0.423 0.200pc planting -assensitivespeciesicould be:delayed untiltheresidueilevel iniithe Isoll Is less
0.0033 0.340 0.133¢ .
0 0166 0 253 0.08@lef than itheccritical devellinithe c(Southwest areasrof Iran,cthese cropstare oftencsown few
Lettuce 8_822 009091% : %ggg months -afterthe application’ of rasresidual therbicidehinthecpreceding croplathis large
o?iécs 8 82 variation iin jplantssensitivityot@rometrynresiduesiindicates  thatthereris potential for
YO e g considerablalamage: to;somer of. the rotational crops:dn second-experimentsthe results
sarely 060013636 8;‘5; 0061886?;:9 clearly indicating: thatiinrinitiall days»-application pfometrynused drastically reduced
060$6 0-%?@ 0-%869 the C, N:andtotahmicrobiah intreated soilcompared with:the untreated-(Control) soil.
0.166 0 09

Valuesfollowed by the sameletter are not significantly different (P<0.05) accordingto Duncan's multiple range test
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* From itherresults iofithestudy, it dsrconcluded thatithese; cropsare.verycsuitableifor use in

£ 60 bioassays!forthesiceffects «of prometryn at low concentrationaratesn Imithisustudy
i:‘ — prometrynherbicide provided symptoms phytotoxicity to cropswere studied,/whereas
& crops sseed:@germinationawasnotvadverselycaffectedhdnithe other thandgyithisocondition
20 indicating ithat the application’ grometrynin agriculturalssoillleads- tocdecrease the itotal
biomass oofssoilnmicreorganisms atitnitiakrperiody Bysjpossiblyvkinowing Ithe! level of
il

prometrynresidualiintthe soilpproducers could have some flexibilityrin cropirotations If

0 0.01 0.1
Herbicide Dose (mg kg 'soil)

sensitive ccrops; suichs asprapeseed are-tol becplanted ifollomazme herbicide 1use)on

Figure 1- Shoot dry matter response to prometryn soil residual Crops.




