Characterizing Pesticide Movement Under Irrigated Agricultural Conditions
in Field-Based Lysimeters for Ground Water Risk Assessment
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IV. Conclusions

1. European regulators accept lysimeter studies for higher tier assessments of
pesticide leaching potential to ground water. However, there is little consensus as
to how representative lysimeters are to field conditions and to modeling results
(Hardy et al., 2008; FOCUS, 2009; Kasteel et al., 2010).

110% or 160% of evaporative demand for approximately 140 days.
Treatments at each site consisted of four equispaced lysimeter and control
plots configured as a completely randomized design.

lll. Results & Discussion

1. Field-Measured Pesticide Movement in_ Soil. Differences in soil residue
movement between control and lysimeter plots occurred for some pesticides
and not others and were related to the overall extent of their movement in the
soil. Bromacil and hexazinone experienced large differences where residues in
the control plots moved to greater depths compared to lysimeter plots (Fig. 1).
Their high mobility was reflective of low Koc and high solubility values (Table
1). Negligible differences occurred for diuron and norflurazon (Fig 1), relating
to their more moderate movement potential in the soil (Table 1). In contrast to
this study, Kasteel et.al. (2010) found no differences in movement between
mobile and less mobile residues in lysimeters and has advocated the
possibility of preferential flow within lysimeters.

2. This pilot study showed:
lysimeters are representative of field conditions for relatively low soil-
mobility chemicals but not for those with high soil mobility,
HYDRUS satisfactorily simulated movement of high mobility residues in
both unconfined and lysimeter-confined soil, and
saturated soil conditions at the base of lysimeters explained differences in
residue movement between unconfined and lysimeter-confined soils.

V. Future Research

1. Simulate pesticide movement and persistence in field-based, zero-tension, column
lysimeters using data collected from current study.

Lysimeter Design. Each unit was constructed of PVC tube with a diameter
and length of 30 cm and 120 cm, respectively. The base consisted of a
sealed PVC dome-cap modified to accept a solute extraction tube and an air
vent. The soil, consisting of a 90 cm core was encapsulated in an
undisturbed state above a 2 cm deep sand layer and stainless steel screen
filter.

. Chemical and Water Applications. Irrigation was provided weekly by micro-
sprinklers oriented in a single line with the treatment plots. Bromacil,
diuron, hexazinone and norflurazon were initially applied by chemigation.
Potassium bromide was applied with the pesticides as a tracer for water
movement.

Model Calibration. Several soil physical and hydraulic properties were
measured including hydraulic conductivity and soil-water retention. Tortuosity,
longitudinal dispersivity and pressure head at the base of lysimeters were
optimized by HYDRUS using field-measured bromide in soil and lysimeter
reservoirs, and cumulative depth of water drainage. HYDRUS obtained an
acceptable fit under both irrigation regimes for both treatments (Fig 2).

2. Generate an independent field-data-set to validate HYDRUS predictions of bromide
and pesticide residue movement and persistence in field-based, zero-tension, column

. Chemical Sampling. Solute collection from lysimeter reservoirs occurred lysimeters and relate such predictions to pesticide movement in unconfined soil.

weekly. Soil coring of control and lysimeter plots occurred at conclusion of
the field study.
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