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lntroduction

Environmental fate of pesticides in Brazilian agricuttural areas has become a major
concern due to increasing problems of groundwater contamination. Models have
been developed to simÚlate pesticide leacÉing at field scale and thus assess the risk
of groundwater contamination, Additionally, úese models have also supported the
governmental decisions regardiríg pesticide registration in USA and Europe but not in
Brazil. There is lack of studies to test pesticide leaching models ior Brazilian
agricultural scenarios and thus to conclude about the feasíbilíty of using them as a
tool_for_risk analysis. This work aimed.at testing the PEARL- (Leístra et ail, 2OO2) and
MACRo (Larsbo & tarvis, 2oo3) mcidels agãinst Íield measurements of moisture
profiles and the leaching of a tracer and two pLsticides with contrasting mobilities in a
veryclayeyoxisolinDourados,MatoGrossodoSulState,Brazil'

Material and methods

The field experiment was carried out in an area of 0.09 ha located at Embrapa
!V-9st^ern Region Agriculture in Dourados, Mato Grosso do Sul State, Brazil (22' 16'
26" s, 54" 48'50" w). The.soir is a heavy clay oxisol wiih about zo%'of clay.
cyproconazole (240 g a.i. ha-1), thiamethoxamea2g a.i. ha-1) and bromide (4 kg Br
ha- ) as a water flow tracer were applied separaiety o-n tne same day (4rh Oec. ZO-OZ;,
using a tractor-moun!9d boom sprayer. Soii profiles (0-1OO cri Oepifrjwere sampled
at four times (0, 15,73 and 156 days after application) and 15 soil samples on each
sampling date were individually analyzed for moisture, bromide and pesticide
residues. Transformation and sorption of the two pesticides a: 2S'C and two depths
(0-30 and 50-70 cm) were studied at laboratory. A stepwise approach was adopted
for testing PEARL (version 3.3.3) and MACRO'(version S.1) uiing site-specific input
parameters. Calibration of water flow and solute transport ;:rput parameters were
carried out using automatic calibration.

Results

Uncalibrated simulations of water flow resulted in moisture p-ofiles that were much
drier than measured for PEARL between 10-100 cm depth arJ in a reasonably good
simulation of moisture profiles for MACRO. After calibraiion c'water retention curyes
for both models, a good simulation of moisture proíiles was c:tained for all sampling
dates. Bromíde was already found in the whole soil profile afte- 15 days of applicatioÁ
(Fig.1). Considering a piston flow approach, it would be exp:cted that bromide had
leached to'14 cm depth. This may be considered an e,idence of preferential
transport in this Brazilian Oxisol. To obtain a good simulatior cf bromide leaching, itwas necessary to calibrate the dispersion length an:- saturated hydraulic
conductivities for PEARL and the boundary hydraulic conctctivities and efíective
dif,rusion pathlength for MACRO. PEARL and MACRO tenc:d to overestimate the
persistence of both pesticides in soil even after calibrat;:n of half-lives. Good
simulations of areic mass in soil for both pesticides and mo::ls were only possible
after reduction of the amount applied used as input value. Th s was done tá simulate



the rapid decrease of e;eic mass in soil just after application that may
,:i

have beeni.
caused by volatilization. After this reduction, a good agreement between measured
and simulated pesticid: concentration profiles was obtained for both modets. lni
conclusion, MACRO peíormance to simulate pesticide leaching in the studied soil
was better than PEARL.

Figure 1. Measured and s:mulated bromide, cyproconazole and thiamethoxam concentration.i;
prãRt"" for two sampling cztes at the experimentat field in Dourados, Mato Grosso do Sut State,-i
brazil. The area within the dashed black lines is the range of measured values plus and minuj-
two times the standard daviations and the solid black lines are average measured values,
Uncalibrated PEARL simu;ations are represented by solid gray lines and calibrated ones Uüj
dashed gray lines. Uncalirrated MACRO simulations are represented by dash-dot lines aná!
calibrated ones by dash-dol.dot lines.
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