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In recent years, the including of sensors in the context of agricultural water management, has received an increas-
ing interest for the establishment of irrigation strategies, such as regulated deficit irrigation (RDI). These strategies
allow a significant improvement of crop water productivity (marketable yield / water applied), especially in woody
orchards.
The application of these deficit irrigation strategies, requires the monitoring of variables related to the orchard,
with the purpose of achieving an efficiently irrigation management, since it is necessary to know the soil and plant
water status to achieve the level of water deficit desired in each phenological stage. These parameters involve the
measurements of soil and plant parameters, by using appropriate instrumentation devices.
Traditional centralized instrumentation systems include soil matric potential, water content and LVDT sensors
which information is stored by dataloggers with a wired connection to the sensors. Nowadays, these wired systems
are being replaced by wireless ones due, mainly, to cost savings in wiring and labor. These technologies (WSNs)
allow monitoring a wide variety of parameters in orchards with high density of sensors using discrete and au-
tonomous nodes in the trees or soil places where it is necessary, without using wires.
In this paper we present a trial in a cherry crop orchard, with different irrigation strategies where both a wireless
and a wired system have been deployed with the aim of obtaining the best criteria on how to select the most suitable
technology in future agronomic monitoring systems.
The first stage of this study includes the deploying of nodes, wires, dataloggers and the installation of the sensors
(same for both, wired and wireless systems). This stage was done during the first 15 weeks of the trial. Specifically,
40 MPS6 soil matric potential, 20 Enviroscan water content and 40 (LVDT and band) dendometers were installed
in order to cover the experimental irrigation trials: Control, Severe deficit, Moderate Deficit, Low Deficit and Tra-
ditional irrigation, with 4 repetitions (2 wired and 2 wireless) each one.
The main goals were: (i) the ability of WSN for monitoring areas with high density of information, (ii) advantages
and disadvantages compared to traditional wired instrumentation, (iii) energy sizing for autonomous operation of
WSNs, (iv), strategies for deploying nodes to ensure the robustness of WSN.
The main conclusions were:
i) The WSNs need less time to be installed than the wired systems, ii) the WSNs is easier to install than the wired
one because of the absence of wired links, iii) the advantage of WSNs is increased with high density of measure
points, iv) the maintenance is higher in WSNs than the wired centralized systems, v) the acquisition costs is similar
in both systems, vi) the installation costs is higher in Wired systems than WSNs, vii) the quality of data is similar
in both systems although the data in WSNs are sooner available than wired, viii) the data robustness are higher in
wired systems than WSN because of solar panel and battery lacks of WSN nodes.
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