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Sodium bicarbonate extraction for labile phosphorus in soils 
 
Purpose 
This method is for the sodium-bicarbonate extractable phosphorus (P) and is commonly 
followed as part of a sequential P fractionation. Sequential P fractionation, where the 
lability of soil (and manure) P is characterized based on solubility in a series of 
extractants is a useful method to study the effects of different variables on P 
transformations and availability. A fairly standardized designation is separation of 
extracted P into labile P (water-extractable and sodium bicarbonate-extractable), 
moderately labile P (sodium hydroxide-extractable, assumed to be associated with 
amorphous Al and Fe oxides and organic matter), stable inorganic P (hydrocholoric 
acid-extractable, assumed to be Ca-associated phosphates), and stable organic P 
(hydrocholoric acid + ashing extractable (Hedley et al. 1982; Ruttenberg 1992; Waldrip 
et al. 2015). 
 
*Soil preparation* Soils should be dried in an oven at 60° C for 24 hours, ground, and 
passed through a 2 mm sieve. 
 
Chemicals 

1. 0.5 M sodium bicarbonate solution (42.00 g NaHCO3/l) 
 
Protocol 

 
Sodium bicarbonate-extractable P 

1. Weigh out 1.0 g (± 0.05 g) of each soil sample into 50 mL centrifuge tubes. 
Record the exact weight of each tube and soil sample. Duplicate all samples. 

2. Calibrate a bottletop dispenser or other dispenser and add 25ml of 0.5M sodium 
bicarbonate solution (pH 8.5) solution to each sample. 

3. Cap all tubes tightly and shake on an orbital shaker (250 rpm) 16 hours. 
4. Centrifuge tubes at 4000 x g (about 6000 rpm on VWR benchtop centrifuges) 

for 30 minutes (remember to balance the rotor or you will break the 
centrifuge). 

5. Decant supernatant and pass through a 0.45-μm glass fiber or nitrocellulose filter 
into a clean, labeled scintillation vial. If necessary, centrifuge sample a second 
time to remove more supernatant. 

6. Leave ~10% of the volume of the vial empty to allow the sample to expand upon 
freezing by pouring off excess sample. Put samples in freezer. 

7. Weigh the tube with the soil sample and entrained solution and record. 
8. Save soil residue in the original tube. 

 
* Note: Steps 7 and 8 are only for if you decide to do the next step in the sequential P 
fractionation. 
 
Colorimetric analysis 
Analyze all samples for P on the LACHAT using the molybdate-blue procedure. Be sure 
to make all calibration standards in the extraction solution matrix. For more information 
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on making standard curves see protocol on making a standard calibration curve. You do 
not need to filter the standards through a filter. 
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