Modeling of water management and hydrological properties of orchards
A. Nagy (1), J. Tamás (1), and M. Soltész (2)
(1) Water and Environmental Management Institute, University of Debrecen, Debrecen, Hungary (attilanagy@agr.unideb.hu),
(2) Research and Developement Institute, University of Debrecen, Debrecen, Hungary
ABSTACT
Our investigation was carried out at an micro-irrigated intensive apple orchard in Eastern part of Hungary and an 80 hectare Bosc and Williams pear orchard in the South Western part of Hungary. in 2010. The aims of the study were to monitor the effect of
a compacted layer and soil physical parameters on soil water regime, supporting the water management of the orchard on hillsides and to reduce the effect of high precipitation intensity on orchards. The total drainable water regime is 920 m3 ha-1 from the
upper 40cm soil layer and 1460 m3 ha-1 from the upper 70 cm soil layer. This amount of water should have been drained several times in 2010 to prevent the orchard from the negative effect of surplus water. Since the conventional horizontal drainage
system can damage the present apple orchard significantly, the harmful surplus water can be infiltrated by the loosening of the compacted soil layer in the 50-70 cm depth or led off by vertical drainage. Therefore one, solo knife coulter is suggested to use
at 80-90cm depth. In the case of the hillside a possible replantation of the orchard, pear trees should be planted along the contour lines, so as to avoid erosion and tree damage caused by water erosion. The irrigation of the orchard would be much easier in
this case due to better establishment of the irrigation system and lower pipe-line pressure lost. To decrease the effect of erosion, the levels of the existing farm tracks have to be developed with reverse gradient. With the present situation, distributing small
dosse of fertilizer should be utilized at the ridge spots, while in the case of convex parts of the valley, smaller doses of nutrients should be used. These digital data can be the basis for a precision spatial decision support system.
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Soil physical properties

The
main
physical
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of the soil are
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To decrease the
effect of erosion, the
levels of the existing
farm tracks have to
be developed with
reverse
gradient.
Open
side,
vegetated, mowable
drains are required
only on the upper
side of the roads.
Vegetated
stormwater
drains
are also required

Potential risks of erosion
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measured pF curves are typical for sandy soils
Surplus water occurred at the whole
vegetation period in 2010, due to the
frequent, intensive and large amount
of precipitation and the compacted
layer thus Water tensions measured
by tensiometers varied between pF
0 and 2.5
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valleys ->strengthen
the effect of erosion

Soil
plasticity,
KA ->
sandy soil
(apple
trees
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as points
on the
surface
layer);

Soil density (soil penetration resistance
*100kPa; blanked sites means above
detection level of the penetrometer).
Compacted layer (3MPa<) at 40-60 cm
depth -> changes in waterholding
capacity, infiltration intensity and water
saturation properties
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Evaluation and Controlling of Agricultural Hillside Erosion
(Bosc and Williams pear orchard)
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The amount of drainable water
regime was about 20.6 V/V% at 40
cm depth and 18.6 V/V% at 70 cm
mainly. The total drainable water
regime is 920 m3 ha-1 from the
upper 40cm soil layer and 1460 m3
ha-1 from the upper 70 cm soil layer.
The harmful surplus water can be
infiltrated by the loosening of the
compacted soil layer in the 50-70 cm
depth or led off by vertical drainage.
Therefore one, solo knife coulter is
suggested to use at 80-90cm depth

