
Stevens Agricultural Monitoring System

Benefi ts
• Instantly measure soil moisture, 
  conductivity, salinity, and temperature
• Measure flow of water, fertilizer from 
  topsoil to sub-root zone
• Optimize watering and fertilization 
   management
• Ten years of field-proven applications 
  and science
• Performs well in high-salinity soil
• Easy monitoring of remote crops
• Review real-time soil data and 
  trends
• Reduce resource usage

Features
• Instantaneous response
• Automatic logging of data
• Easily linked to wireless systems
• No calibration for most soil types
• Custom calibration available for
  peat, grain, and organic soil
• Track rainfall and irrigation levels
• Solar powered for uninterrupted operation

Applications
• Long-term crop and soil monitoring
• Crop yield optimization
• Irrigation automation
• Agriculture Research
• Data for runoff mitigation
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Combining a weather system with monitoring multiple soil variables, the SAM System 
delivers complete and quality data in a cost-effective package that enhances the user’s 
knowledge to make informed crop management decisions.

What makes the SAM System unique in comparison to other systems is the direct meas-
urement of soil characteristics by incorporating the power and reliability of Stevens’ Hydra 
Probe sensor.  The result is complete data collection and analysis of all possible variables 
that impact soil conditions.

Used in many applications, universities and government agencies (such as the USDA, 
NOAA and NASA), the Hydra Probe has been extensively researched and designed as a 
durable sensor that provides consistent and quality data year-after-year.  Collecting valu-
able data from the impact that weather, irrigation and fertilization have on the root zone of 
your crop, the SAM System can help the user understand and manage:

• Fertilizer transportation
• Irrigation effectiveness
• Soil temperature
• Soil moisture
• Salinity levels
• And more!

Data collected by the SAM System in the fi eld is transmitted to the user’s base station PC 
for convenient analysis of variables and conditions infl uencing the crop.  Data is displayed 
in graphs and charts or can be customized to meet the user’s unique requirements.

In addition to providing enhanced information on soil characteristics, the SAM System 
can also provides ET management procedures by crop type based on your local pub-
lished irrigation guides.



Since 1911, Stevens Water 
Monitoring Systems, Inc. has 
provided complete water
monitoring solutions including:
• Water Level Sensors
• Water Quality Sensors
• Soil Moisture Sensors
• Chart Recorders
• Staff Gages
• Weather Sensors
• Telemetry Systems
• Data Collection Platforms

Technical Specifi cations
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An irrigator can use this graph to 
determine the optimal range of soil 
moisture values based on soil tex-
ture.

Typically, in order to optimize irriga-
tion, the target soil moisture value 
will be between field capacity and 
permanent wilting point for most 
crops. 

Available Soil Water vs. Texture

The SAM System includes:

• A minimum of four (4) Hydra Probe II soil 
  sensors at each location where soil readings 
  are desired.

• A Stevens data logger for storing soil data.

• A tipping bucket rain gage to measuring
  precipitation and irrigation applications.

• A radio telemetry system for transmitting
  the collected data to another location, such 
  as the user’s offi ce.

• A solar panel and rechargeable battery for
  powering the system.

OPTIONAL FEATURES:

• Additional Hydra Probes for monitoring 
  more than one location.

• Other weather sensor inputs and analysis 
  available.

STEVENS SAM SOFTWARE

Data that is collected by the SAM Sys-
tem’s software can track soil temperature 
and moisture, irrigation applications, and 
more from the comfort of your offi ce. 

This vital data can reveal long-term 
trends and provide valuable 
information to help you 
manage your crop.



Optimization of Soil Moisture Based on
Soil Texture and Crop Type

The optimal soil moisture is determined both by soil texture and crop type.  Figure 1 shows soil textural 
classes based on the percentage of sand silt and clay. 

Crop Maximum Allowable Depletion (MAD) Effective Root Depth (Inches)
Grass 50% 7
Table beet 50% 18
Sweet Corn 50% 24
Strawberry 50% 12
Winter Squash 60% 36
Peppermint 35% 24
Potatoes 35% 35
Orchard Apples 75% 36
Leafy Green 40% 18
Cucumber 50% 24
Green Beans 50% 18
Cauliflower 40% 18
Carrot 50% 18
Blue Berries 50% 18

The Maximum Allowable Depletion (MAD) is the maximum percentage of water that can be depleted from 
the available water capacity before the plant becomes stressed. After the soil texture is determined, The 
Maximum Allowable Depletion (MAD) for the crop of interested can then be determined by table 1. 

Figure 1. Soil Textural Classifi cations Table 1, Maximum Allowable Depletion based on crop. Effective Root 
Zone Depth. 
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Figure 2. Soil is composed of solid inorganic particles, air, 
pore water and organic material. 
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Figure 3, Soil moisture thresholds.  a. soil saturation is the condition at which all of the spaces between soil parti-
cles are filled with water, b. Field capacity is the soil moisture left behind after saturated soil is drained be gravity, 
c. permanent wilting point is the point at which plants are unable to transpire water out of soil.

saturation field capacity wilting point

With specific knowledge about soil texture and 
crop MAD values, figure 4 can be used to deter-
mine the optimal soil moisture values. 

For example, what is the optimal soil moisture for 
a carrot crop that is being grown in a soil that is 
composed of  40% silt, and 40% sand? 

Figure 1 shows that a soil that is 40% silt and 40% 
sand is of a loam textural class and according to 
table 1, carrots have a MAD value of 50%.  Using 
figure 4, the soil moisture should not be allowed 
to drop bellow 0.18. The field capacity of a loam 
soil is 0.26. The soil moisture for carrots grow in a 
loam soil should be maintained between 0.18 and 
0.26 water fraction by volume down to 18 inches.  

NOTE:

The values in table 1 and figure 4 are approximate. Soil field capacities, soil available water capacities  
and permanent wilting points  can vary with organic mater, salinity and bulk density. Also, crop MAD 
values can vary from species to species. For more accurate soil and crop parameters, consult with your 
local soil  conservation district.

To find your local soil  conservation district, contact the National Association of Soil Conservation Dis-
tricts by visiting http://nacdnet.org/
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Figure 4, Target Soil Moisture Values Based on Soil Textural Class.
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