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A number of commercial extractants are used to determine phosphorus (P) Highly significant correlations were established among all the extraction The abillity of the different P tests to identify responsive solls in Manitoba is
status of solls in order to make agronomic decisions on fertilization. The methods (Table 2). shown Iin Figures 7-12. The relative yields are those with no added P
traditional extractant for calcareous soils in the Great Plains is the Olsen or | N | | | compared to the fully P fertilized treatments. All trials were seeded to cereals;
sodium bicarbonate test and it was selected for use in 1962 for use at the Ta_kl"e 2. Pearson’s correlation coetfficients between different soil P test methods (with all 214 9 to spring wheat (Grant, Tomasiewicz), 6 to oats (Mohr) and 1 to winter wheat
- - - - SOIIS).
Manitoba provincial soll test lab (Flaten et al, 2002). Other phosphorus ) (Westco).
extractants have been developed Slnce tha‘t time (See Table 1). SOII test P Olsen P Kelowna 2_P Kelowna 3_ P Bray Pl MehIICh 3_P 7 Relative Cereal Yield at Different Soil Test Levels 8 Relative Cereal Yield at Different Soil Test Levels 9 Relative Cereal Yield at Different Soil Test Levels
Methods ETL NW
§100 o ¢ §0 . . . . §100 0“0 : : 00‘ . §100 ;0 o: 3 . 7S .
Table 1. Brief description of agronomic soil P extractants Olsen P 1.00 ’; e ’; . . ’; o R
Method Chemical extractants Characteristics Lab use Kelowna 2-P ETL 0.97 1.00 : ZZ . : ZZ o : ZZ _
Olsen 0.5 M NaHCO, Suitable on wide range of soils, | AgVise, 0 N o o
1954 eS eC|a” Ca|CareOUS based A&L Labs’ 0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45 50
( ) Soﬁ y |\/||dwest Labs Kelowna 3_P NW 0_94 0_98 1_00 Olsen Soil P (ppm) Original study Olsen Soil P (ppm) Present study Modified Kelowna 2- P ETL (ppm)
Modifed 0.25 M CH3COOH + 0.015 M NH4F + | Considered suitable for Enviro-Test 10 Relative Cereal Yield at Different Soil Test Levels 11 Relative Cereal Yield at Different Soil Test Levels 12 Relative Cereal Yield at Different Soil Test Levels
Kelowna2 |[0.25 M CH,;COONH, calcareous and non-calcareous |Labs (ETL) Bray P1 0.95 0.94 0.93 1.00 120 120 120
(1991) solls. Ability to extract many : . Ly e, . | . oe| e .. . colb s . .
Modified | 0.5 M CH,COOH + 0.015 M NH,F + | [UUients atthe same time, - iyo op | apg Mehiich 3-F 0.98 0.98 0.96 0.94 100 £ oy £ ot S
Kelowna3 |0.25 M CH,COONH, Y- (NW) ) $ § e
Bray PL | 0.03 M NH,F +0.025 M HCl Developed for acidic to neutral | AgVise, A&L The relationships were very strong (R*>90) when all 214 soils were included B e S
(1945) pH soils. Generally unreliable | Labs, Midwest In the statistical analysis, particularly due to the presence of a few extremely 0 5 Bl B % W/ 05 W o TR
for calcareous soils due to rapid | Labs on acidic : : : : : : Vodified Kelowna -7 NW (ppm) reyPL (pm) shiieh =7 opm)
i e of st by el || sols high soll test values from manured fields (Figure 1). The relationship | o | | |
carbonate between extractants was not as strong when using only those soils in the E'%“re:'ltz- Re'g_“or;sgf be?’)"ee” el rest extraciants e CLOF’ty:je'd;?SPSOrC‘)SIe e gpp“ed P
@ -y - - - Xlractants are, rIg. sSen ¥ as reported in original researcn stuay, rig. sen r as
Mehlich-3 | 0.2 M CH,COOH + 0.013 M HNO, + | Ability to extract many nutrients | Some Midwest agronomic” soll test ranges (0-30 or 0-60 ppm Olsen P) as in Figures 2-3. > are, FiY . =P J . Y, Fl9
0.25 M NH.NO. + 0.015 M NH.F + t th ime. i ab | US lab ey . : . measured In this study, Fig. 9 modified Kelowna 2-P (ETL), Fig. 10 modified Kelowna 3-P (NW),
(1984) - 4NDg + 0. 4 at tn€ same time, increases la abs Similarly, manured soils had a weaker relationship between extractants . . .
0.001 M EDTA efficiency. oy . : Fig. 11 Bray P1 and Fig 12 Mehlich 3-P.
within the agronomic soil test range.
There is current interest in developing a relationship between the various The extractant that best identified the highly P responsive soils was the Olsen P

- 0 '
Th_e extracted P was 1.80 225% greater on manured fields as compared to test; with the original Olsen P value more discerning than the Olsen test
adjacent unmanured fields.

| - - conducted In this study. The Bray P1 test was least discerning of the responsive
1 . Pooled soils 21207 Soils with Olsen-P=60 mg/kg 3 . Soils with Olsen-P=30 mg/kg SO'IS_
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extractants to:

» Allow for wider use of fertilizer recommendations developed with
iIndividual tests (ie provincial phosphorus fertilizer recommendations
were based on the Olsen-P test).

 Allow tracking of soil P levels over time if growers/agronomists/labs

Kelowna 2 P
Kelowna 2 P
Kelowna 2 P
o
®

5 = 5 5 .‘ z ¢ RZ=0. o y =1.24x +0.20 . ,‘.': .e: 0 R2 = 0.74 ] ) ]
change analytical procedures, by providing conversion factors. woM Non manared ot (1169 o e s o TS o e sl (o119 Agronomists or growers wishing to relate other extractants to the Olsen P test
* Provide conversions for proposed regulations addressing P g 100 200 300 w| o w0 » © © o @ s w0 s w ®m wm w may consider using the following conversion factors, based on unmanured soils
. . .y Olsen P Olsen P Olsen P ]
appllcatlons as manure or fertlllzer_ o Non manured sois o Manured soils 0 Nonm?nuredsoils ool . Manure(dsoils seois 0 Nonma(muredsoils 450 S Manure(dsoils 450l N the range Of 0'60 ppm Olsen P.
Linear (Non manured soils) = = = :Linear (Manured soils) Linear (Non manured soils) = = = -Linear (Manured soils Linear (Non manured soils) = = = . Linear (Manured soils

| | | | Olsen P = Kelowna 2-P x 0.81 Olsen P = Kelowna 3-P x 0.89
Methods gllil;rnelsa1-§6tlzle:§;|;)krés:|ppl;?rtlween Olsen P and Kelowna 2-P (ETL) at different levels of Olsen P = Bray P1 x 0.81 Olsen P = Mehlich 3-P x 0.57

A total of 214 soils from Manitoba were analysed using the 5 extractants in

Table 1 (and 5 other methods not discussed here). Extractants were generally able to differentiate between P responsive and

_ _ o The following graphs show the relationship of the extracted P from other sufficient soils. The Olsen test appeared most discerning and the Bray P1 test
» 51 solls had a history of manure application methods to Olsen P . (Figures 4-6). the least.
e 113 soils were from an archive of the distinct soil groups across 4 S—— — Sols with Olsen- 60 mofkg — S w h Olser P60 Mg
Manitoba e et s o e anured sofls (57 .
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determined colorimetrically using the molybdate-ascorbic method. Some

& Non manured soils (n=156)

commercial labs use the ICP (Inductively Couple Plasma emission e m m m e M| 0w B w e om w ow oM TS Fixen, b.s and J.H. Srove. 1930, Testing Soils for bhosphorus. P.141-180. In Soll Testing

spectrometry) method to measure extracted P instead of the colorimetric e sl .Pt”isz::i‘:ﬂz‘iied o) e el ~ - o el ©_pon e ot coie . e o ot TR oo e TR T

method. Others have observed that P determination with the ICP method F_Iaten, D., G. Rac_z and C. Grant. 2_002. De\(elopment_ of s_oil fertility tests for Manitoba: A

produces h|gher P Values’ presumably because Organic P 1n addition to Figur-e 4-0. Relationship .be.tween Olsen P-and modified Kelowna 3-P (NW), Bray P1 and historical perspective. In proc Manitoba Soclety of Soil Science, 2002. pp 1-15.
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evaluating their effectiveness (Fixen and Grove, 1990). The more useful

measure is the ability of the extractant to detect and identify soil where P The Olsen test extracted less P than the others. In the range of O_'6O PPM O|_3_en This project was funded through the Manitoba Livestock Stewardship Initiative.

additions have increased yield or P uptake. So soil from 16 phosphorus P, the extracted levels were 24%, 12%, 23% and 75% greater with the modified
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