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SUMMARY:

The development of the Watermark Soil Moisture Sensor has provided a tool for irrigation
scheduling of high value horticulture crops. Calibrations of the Watermark Model 200, 200SS,
and 200SSX are provided. Mathematical models were developed for each of the Watermark Soil
Moisture Sensors that allow for direct conversion of sensor resistance in ohms and soil temperature
into soil water potential values. Data used were for sensor resistance measured at soil water
potentials in the range of -10 to -75 kPa at either 15 oC or at 25 oC. For Model 200, multivariate
polynomial ratio equations predicted linear relationships between soil water potential and the two
variables within the range tested; the relationship was curvilinear for Models 200SS and 200SSX.
For all GMS models, the temperature effect on estimated soil water potential was greater as the soil
became dryer. Different calibration equations proposed by various authors for Watermarks are
compared. Changes in commercial and experimental Watermark sensor models are also compared.

INTRODUCTION

Importance of Precision Irrigation Scheduling

Irrigated agriculture provides much of the world's food supply. Nearly 50% of the total annual
water used within urban boundaries is used for lawn and landscape irrigation. Because of
economic, political, and environmental reasons, there has been increasing pressure to reduce or
eliminate waste of irrigation water and energy resources in both agriculture and landscaping.
Over-irrigation results in soil erosion, increases the potential for contamination of surface and
ground water through water runoff and leaching, and requires additional chemicals and fertilizers.
Under-irrigation damages the yield and quality of some crops. Irrigation of crops highly sensitive
to water stress, like potatoes (Solanum tuberosum L.), onions (Allium cepa L.), and many other
horticultural crops requires precision scheduling.

Comparisons Between Sensor Types

Careful irrigation management is dependent on instrumentation, including soil moisture sensors.
There is no perfect instrument that will provide the lowest cost and most accurate estimates of soil
moisture conditions for all crops in all soils. An effective soil moisture sensor for a particular
application must accurately respond in the range of soil moisture critical to the economic response
of the crop in a given soil.

In the past decades, tensiometers, neutron probes, and gypsum blocks have been commonly used
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