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Accumulation of P with fertilization
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P Drawdown

How much time
Is needed to reduce
the soil P to a certain level?
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Drawdown factor
2.9-5.3% / year
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Drawdown factor
2.9-5.4%/ year

Motivation for our Study:

- Similar pattern of P drawdown in different studies

Objective:

- Determine the average yearly reduction in available P when fertilization is stopped

- Determine factors affecting the P drawdown rate

Preselected criteria to include papers in this Meta-analysis

- Papers with at least one with Phosphorus

(plant growth without P application)

- Drawdown treatment contains soil P data before and after at least 4 years of drawdown

- Soil analysis by one of these 4 methods: Mehlich-1, Mehlich-3, Bray, or Olsen
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> 14 publications
. 56 drawdown
sites/treatments

Systematic Review

27 publications
~included P drawdown curves

- atleast a 4-years interval
Mehlich-1, Mehlich-3, Bray, Olsen
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14 Publications
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Data Extraction
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Meta-data Selection and Extraction

- 151-250 mg/kg
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‘ Soil P Method ‘ ‘ Initial soil test P ‘ ‘ Crop rotation ‘ ‘ Soil texture ‘
- Mehl?ch—l - 0-25mg/kg - Grain - Clayey
- Mehlich-3 - 26-50 mg/kg - Double cropped Grain - Loamy
- Bray - 51-100 mg/kg - Haylage - Sandy
- Olsen - 101-150 mg/kg - Pasture
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Drawdown Rate (mg/kg/year)
was calculated for each site-year
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What factor is the most important for the Drawdown Rate?
Initial P availability
P method
Crop rotation
Soil Texture
Statistical approach: . -
Bootstrap Forest of Decision trees = "
(1,000 trees for each year)
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Procedure for the meta-analysis: i

Bootstrapping in each year
separated by Initial P availability

- 5 classes of Initial P availability
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- 5,000 resampling for each year
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Results
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Drawdown Factor

(mg/kg) (mg/kg/yr) (years)

0-25 7.8 127
26-50 5.7 12.0
51-100 3.5 10.2
101-150 2.3 8.0
151-250 0.9 15.3
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Conclusions

Soil Initial P availability is the most important factor affecting P Drawdown

In the First 15 years of Drawdawn, the Drawdown factor vary from 0.9 to 7.8 mg/kg/year

In general, it is possible to draw down 50% of P in 8 to 15 years without fertilization

Under Review

Soil Science Society @ssSA

of America Journal
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Drawdown of soil phosphorus by crop removal: A meta-analysis of 56
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