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Intended use
The SR-1 Soil Respiration system is designed to measure carbon dioxide (CO2) produced by a
soil, compost, or manure sample after being dried and rewetted with water and incubated for
various lengths of time. Any other use may void your warranty.

Precautions
Be sure to avoid storing the instrument in humid conditions when it is not in use. The optical
sensor can become saturated with humidity which may temporarily affect measurements when
the instrument is removed from storage.
The detector is maintained at approximately 50 °C. Avoid direct exposure to sunlight or
extremely high temperatures that may elevate the temperature inside the detector.
The detector is sensitive to vibration and can be damaged by strong vibrations or jarring.
Always filter the air entering the LI-840A or LI-850. Additional filters are available from LI-COR
Biosciences (p/n 9967-008).
Refer to LI-COR Biosciences instruction manual for your model of detector for additional
information and specifications.
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Product Overview
Soil respiration is an important indicator of soil health and overall soil function as it relates to
residue decomposition, nutrient cycling, aggregation and organic matter formation. Therefore,
the need for laboratories to provide producers with repeatable, timely and meaningful analysis
is growing and labs are currently limited to either long incubations or costly consumables for
rapid detection. The SR-1 system was designed as a compact, easy to use, accurate, low-cost
option for measuring carbon dioxide (CO2) produced as a result of microbial respiration. The
instrument replaces many of the other commercially available options at a fraction of the cost,
which may increase laboratory throughput.

How it works
The SR-1 operates as a closed system when connected to the incubation chamber where the
gas trapped inside the jar is pulled by vacuum through the system and allowed to equilibrate
before data acquisition. Carbon dioxide is measured using either a LI-COR 840A or 850 Infrared
Gas Analyzer (IRGA) (Lincoln, NE) detection system coupled with a custom software application
for capturing and reporting data in parts per million of CO2-C. When an incubation chamber is
connected, a drop in pressure initiates the software to start looking for a peak. This is recorded
as the maximum CO2 detected from the sample. Then the gas inside the system is allowed to
mix in order to reach what is called Steady State. This steady state number is captured by the
software and serves as the reported value for the sample. When the incubation chamber is
disconnected, the instrument is allowed to flush the CO2 from the system and the pressure and
CO2 readings go back to ambient levels. This triggers the software to go back to a ready state
for the next sample to be analyzed.

Applications
The SR-1 was initially designed to provide 24hr CO2 burst readings as part of the Haney Test
package (Rick Haney, USDA-ARS, Temple, TX) and served to replace other costly methods for
detecting CO2. However, the instrument can be used solely to measure CO2 as a standalone
measurement or coupled with additional analyses found outside of the Haney Test methods. In
addition, incubations are not limited to 24 hours and the SR-1 can be used to accurately
measure CO2 levels from other common incubation times such as 3, 7 and 21-day intervals. The
SR-1 also works with a variety of re-wetting methods including capillary bottom-up, top-down
and 50% water filled pore space techniques.
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Instrument: Front View
Image showing the front side of the Instrument along with the various components in place.

Inlet/vacuum side

Inlet/Vacuum Side
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Instrument: Side View
Image showing side view of the instrument outlining the various components in place.

Desiccant Tube

LI-COR CO2 Detector

Pump

Flow Sensor

LI-COR Filter
Mixing Chamber
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Operation of SR-1
The computer must be powered on for approximately ten minutes prior to sample analysis to
allow the detector to warm up to 50-52°C. Launch the software using the icon on the desktop
labeled CO2_Automation.exe or the SR-1 software.

Application should open with the following screen displayed:

The unit first starts in “Standby” mode as indicated by the status bar at the bottom of the
screen. You can activate the pump by clicking on the “Pump” button in the upper right of the
screen. After activating the pump, the system will be flushed with ambient air.
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Once the detector has reached temperature and samples are ready to be read click on the
“Start” button (The flow rate should be approximately 0.5-1 L/m). After clicking Start, the
status bar should indicate “Ready for sample”.

Remove the red plugs from the sample jar and connect the inlet and outlet tubing to the unions
on the sample lid. Try to do this simultaneously. The pressure should then begin to drop. Once
the pressure drops below 87 kPa the software begins to look for a peak CO2 concentration
reading and the status bar will read “Waiting for Peak”.
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Once the software detects the maximum CO2 reading the status bar changes from “Waiting for
Peak” to “Peak Cap. Wait SS”.

The software will allow ten seconds for the system to equilibrate. At the end of the ten seconds
the steady state reading will be captured by the software (CO2-SS). The status bar will then
read “Steady State Cap”.
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Once the software has captured the steady state reading, disconnect the tubing from the jar lid.
The pressure will begin to climb and the CO2 will be flushed from the detector by ambient air.
Once the pressure exceeds 90 kPa and the CO2 ppm drops below 1000 ppm the software will
signal that it is ready for the next sample. The sample number will advance from 1 to 2.

Repeat this process for each sample in your batch. At the completion of the last sample click on
the “End” button. This will generate a CSV file that can then be imported into a LIMS system or
opened via Excel.
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Troubleshooting and Maintenance
•

If the pressure does not decrease when hooked to a jar the lid failed to seal properly.
The sample must be rerun.

•

If after the unit achieves steady-state the graph begins tailing down it is an indication of
a slow leak. The data may be used at the user’s discretion.

•

If the flow is not approximately 0.5-1 L/m use the dial on the front of the instrument to
adjust it.

•

If a noticeable change in performance occurs, it is best to replace the desiccant and
filters.

•

When the moisture reading is consistently above 10 ppt we recommend changing the
desiccant. (Magnesium perchlorate anhydrous - Fisher catalog # M54-212)

•

Replace the filter disc on the LI-COR annually or as performance dictates.

•

If the pressure fails to climb over 90 kPa the software will not advance to the next
sample. Change the desiccant and filters. If the issue persists, please contact customer
service.

•

The instrument was shipped with a 3-point calibration using gasses containing 0 ppm,
20000 ppm, and 150000 ppm of CO2. The calibration should be verified at least
quarterly, or whenever changing the desiccant, using the 20000 ppm gas supplied with
your SR-1. Any of the calibration gasses can be used to check the calibration and
multiple gases can be used to check the calibration across the entire span. If the
connected gas does not read +/- 5% of the actual concentration being used, then the SR1 needs to be recalibrated using the procedure outlined below:
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Calibration Procedure:
Using the regulator that was provided with your SR-1 unit, connect the tubing on the regulator
to one of the ports on a closed jar without the red plugs inserted. Screw the regulator on the
canister of 0 ppm CO2 (99.9% Nitrogen). Using the adjustment dial on the regulator adjust the
flow to 1 L/m. Let the gas flow into the jar for 15-20 seconds to fill the jar with your calibration
gas and to flush the jar of ambient air. Turn the regulator off and insert a red plug into both
ports on the lid. Open the SR-1 software and activate the pump. Leave the pump running and
close the SR-1 software. The pump will continue to run after closing the SR-1 software.
Open the LI-COR software using the following icon on the desktop:

The following window opens:

Click file/connect and choose Com4, or whichever Com Port your LI-COR is connected to use
(can find this information in Device Manager) and connect to the LI-COR.
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Once connected to the LI-COR, open the View menu and select Calibration. A new Calibration
window should appear (window on the right below).

Connect the jar filled with the 0% ppm CO2 calibration gas to the SR-1 as you would a sample.
Allow the gas to circulate for 15-20 seconds and then click on the “Zero CO2” button. If
replacing the desiccant at the same time, then also click on the “Zero H2O” button.

Once the instrument has been zeroed, click on the Span tab at the top of the window. In the
Span gas concentration box enter ‘20000’ ppm (or the concentration you are using). Repeat the
procedure for filling the jar with the new calibration gas. Connect the jar and allow 15-20
seconds for the unit to stabilize, then click the “Span CO2” button.
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After completing the first span, click on the Span 2 tab at the top of the window. In the Span
gas concentration box enter ‘150000’ ppm (or the concentration you are using). Repeat the
procedure for filling the jar with the new calibration gas. Connect the jar and allow 15-20
seconds for the unit to stabilize, then click the “Span CO2” button.

After completing the second span, your LI-COR should now be calibrated. You may close the LICOR software and open the SR-1 software. To verify a successful calibration first fill a jar with
any of the calibration gases following the same procedure outlined during the calibration steps.
With the pump activated, connect the jar and allow the CO2 reading to stabilize. You can repeat
this for multiple calibration gases to verify a good calibration across your CO2 span.
The moisture should also be re-zeroed every time the desiccant is changed. It is accessed
through the LI-COR software calibration tab and is listed below the “Zero CO2” window.
www.soilhealthinnovations.com
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Parts List
(may vary pending on the purchased package plan)
Description

Part Number

Quantity

UOM

Complete Incubation Assy
Complete Lid Assy
Lid
Lid Gasket
Lid O-ring
Lid Union
Lid plug
Sample Jar
40 ml plastic beaker
Glass filter
Moisture trap assy
Moisture trap filter
Disc filter
Tubing
Check Valve
Elbow Unions
Flow Sensor
LabJack
Relay Board
Pump
Li-Cor Detector
Li-Cor Optical Bench
SR-1 Parts Kit
Calibration Gases
Calibration Gas
Calibration Regulator

10000
10010
10020
10030
10040
10050
10060
10070
10080
10090
10100
10110
10120
10130
10140
10150
20010
20020
20030
20040
20050
20060
20070
20080
20090
20100

12 per
12 per
12 per
12 per
24 per
10 per
10 per
12 per
12 per
50 per
1
20 per
1
15 ft per
1
5 per
1
1
1
1
1
1
1
1 Set
1
1

cs
pk
pk
pk
pk
pk
pk
cs
pk
pk
ea
pk
ea
pk
ea
pk
ea
ea
ea
ea
ea
ea
ea
pk
ea
ea

For prices on these parts please see the SR-1 Accessories page and for all other parts and
accessories not listed please contact Soil Health Innovations at
customerservice@soilhealthinnovations.com
www.soilhealthinnovations.com
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Contact Information
Mailing Address:
Lance Gunderson
Soil Health Innovations, LLC
31730 Hwy 10
Pleasanton, NE 68866

Phone: (308) 440-1681
Email: customerservice@soilhealthinnovations.com
Website: https://www.soilhealthinnovations.com
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