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Main objectives
- Monitor the effectiveness of two buffer strips (two-wire), relating to 2 “indicator” plots. The fi rst plot is managed according to 

the usual farm practices (no exemption), while in the second we adopt cultivation techniques for improvement/innovation (exemption) 
carried out by Action 2 (AQUA LIFE+ project);

- Understand and describe the main processes and the hydrological dynamics in order to provide any guidance for the enhance-
ment of these systems.

GOALS AND EXPERIMENTAL DESIGN

Legenda
Bacino Scolante e Laguna di Venezia

Bacino Scolante a interventi a tipologia limitata

Area di Ricarica a interventi a tipologia limitata

    Idrografi a principale

Punto di foce

Area lagunare emersa

Canale lagunare

Laguna di Venezia

Bacini idrografi ci
A - Bonifi ca Adige Bacchiglione

B - Chioggia

C - Bonifi ca del Brenta

D - Altipiano Schilla

E - Lova e altri

F - Fiumicello (Sesta Presa)

G - Gambarare

H - Naviglio Brenta

L - Lusore

M - Marzenego

MN - Avenale

N - Dese

P - Portegrandi

Q - Vela

R - Cavallino

AR - Area di Ricarica

Sistema di Riferimento Nazionale:
Gauss Boaga Fuso Ovest
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Location of the experimental area (red square) within the catchment area of the River Dese and its position 
with respect to the basin of the Lagoon of Venice (cartografi a ARPAV).

Orthographic view of the two monitoring sites: fi eld 1 (no 
exemption) and fi eld 2 (exemption).
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Experimental design of the monitoring sites, cross-section and top view.

View of experimental buffer strips in fi eld 1 (no exemption). View of experimental buffer strips in fi eld 2 (exemption).
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Andamento quote piezometriche in continuo in rapporto alle precipitazioni e all’umidità volumetrica dei suoli 
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CAMPO 1 - NO DEROGA

CAMPO 2 - DEROGA

no data Falda Umidità volumetrica

Groundwater level and soil moisture at 90 cm depth. The parameters were meas-
ured continuously (data every 30 minutes) from 16 April to 31 December 2013.
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Average concentrations of nitrogen-nitrate (above) and total nitrogen (bottom) at differ-
ent times in the three zones of the buffer strip relating to the fi eld 1 (no exemption).
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Comparison of the nitrogen amount in the input and output from the 5 meters 
width buffer strips for each of the two experimental plots.

CONCLUSIONS

RESULTS

In case of protective soil as those investigated, it was observed that both experimental sites (exemption and no exemption) generate a 
nitrogen load on surface water network very low. 

Given the small size of the agricultural basin fl owing into the buffer zone, in order to achieve signifi cant reduction of nitrogen amount a 
composed (herbaceous plus tree species) buffer strip is more than adequate.

The percentages of nitrogen removal in subsurface outfl ows are in accordance with previous investigations at the site Nicolas (65% of 
total nitrogen and 85% nitrate) (Gumiero et al. 2011 Journal of Applied Ecology) wherein the buffer system received nitrogen loads si-
gnifi cantly higher.

Wanting to extend at large-scale the results achieved with this experiment, raises a number of issues related to the site-specifi city of the 
systems and on the other hand can’t be put into practice by the farmer the same accuracy and attention to the spreading of sewage. Con-
sequently, the nitrogen losses from the fi eld recorded in this project may be underestimated if used in an extrapolation to larger scale.

In monitored soils, on average, a shallow aquifer (fi rst 90-100 cm 
soil layer) persists from late autumn to early spring. During spring 
the aquifer becomes more intermittent and eventually disappear 
altogether in summer and for most of the fall. These types of soils 
need a lot of water (rain) before fully saturated and have free wa-
ter fl ow.

Average concentrations of nitrogen-nitrate (above) and total nitrogen (bottom) at dif-
ferent times in the three zones of the buffer strip relating to the fi eld 2 (exemption).

The total amount of nitrogen conveyed out of the fi eld 1 and 2 via 
subsurface outfl ows are in the order of 4-10 kg / ha / year. The re-
lease of nitrogen from the two fi elds are extremely low but in line 
with those reported in literature for this type of soil, with losses 
of 1-3% compared to distributed. Most likely this is due both by 
the high protective capacity of the soil and by good agricultural 
practice carried out.
There are not signifi cant differences between the two theses: Field 
1 (no exemption) and Field 2 (exemption). Any differences that 
may arise between the two fi elds are due to occasional episodes 
and pinpoint.

The fi rst 5-meter buffer zone are suffi cient to reach values of nitro-
gen reduction, on the order of 70% for nitrate and 60% for total 
nitrogen. 

Experimental design
As monitoring sites were chosen two adjacent buffer strips placed between a cultivated fi eld and drainage channel according to the 
scheme shown out below.
Monitored parameters: volumetric soil moisture, groundwater depth,  runoff, weather data, nitrate-nitrogen and total nitrogen. 
Were also calculated both the hydrologic balance the nitrogen mass balance.

The experimental site, managed by Veneto 
Agricoltura, is located within  the experimen-
tal farm “Diana” in Mogliano Veneto (TV).  
The landscape is completely fl at, with an ave-
rage of 5 meters above sea level, mainly with 
natural drainage. The agricultural fi elds are de-
limited longitudinally from drainage ditches. 
The soils are medium-textured with tendency 
to clay.
The “Diana” farm is mainly used for experi-
ments aimed regarding the transfer of inno-
vation sustainable agricultural techniques at 
low impact on the natural environment (Ve-
neto Agriculture 2011).


