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INTRODUCTION

* Microorganisms are the key driver of soil phosphorus (P) cycling.

* Promoting their role in agricultural systems to support crop production to shift reliance away from non-renewable mineral P inputs.

* But, poor understanding of how soil P status, soil microorganisms, and soil properties interactively determine P supply to plants.

* Main objective: characterizing the soil P % soil microorganisms % soil properties interaction promoting microbial P cycling along a
unique managed gradient of soil development.

METHODS
1. Experimental site: Inden mine (RWE), Germany
(Fig. 1).

2. Collected soils: soils restored from 2022 - year O
(Phase 1), 2018 - year 5 - (Phase Il), 1964 - year
59 (Phase Ill) and an original soil undisturbed.

3. Soil properties: range of physico-chemical soil
properties, Hedley P fractionation, ion-exchange
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* Decrease in pH and CaCO, over time (P < 0.0001) (Table 1). ~
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* Increase in SOC, oxalate-Fe & Al, microbial biomass C & 7 320
P, Ptot and P exchangeability (E,...) over time (P < 0.05)
(Table 1).

* Decrease in the relative size of the most labile-P pools o 1e0-

(Resin-, NaHCO,-, and NaOH-) between year O and 5.
Then, proportion of the most labile-P pools increased
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FIGURE 2: Sequential fractions of Resin-, NaHCO,;-, NaOH- and HCI- extractable

 Decrease in P reactivity and turnover time of P in soill
inorganic (Pi) and organic P (Po) (n=5; error bar = standard deviation)

solution (P < 0.0001).

 Cumulative gross P mobilization over 15 days could not be

determined in years O & 5 and remained greater in the original
Soil properties year year 5 year 59 Original soil.
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TABLE 1: Selected soil properties along the Inden mine recultivation gradient

pPH,00 8.0+0.1 7.910.° 7.6%0.1 7.30.1 . resin . !

permil during the incubation (P < 0.0001). In the 1964 only a
SOC (g kg 0.54+0.04 0.51+0.17 1.24+0.07 1.62+0.05 o . .

significant increase was observed in the 61%0-P, ... (P <0.0001). No
CaCoO, (%) 35.9+3.2 49.043.1 7.844.5 6.7+2.7 o ,

significant changes were detected for the 2022 soil (p > 0.05).
Oxalate-Fe (g kg')  1.46+0.11 1.21+0.06 2.08+0.28 2.75+0.19
Oxalate-Al (g kg) 0.74+0.04 0.69+0.02 0.81x£0.05 0.75x£0.03 DlSCUSSlON & CONCLUSION
Mic-C (mg kg™) 140142 59+22 26356 36865 » Soil P content and exchangeability regained the original soil
Mic-P (mg kg) 613 3+1.5 1716 2319 levels.
Ptotaqua regia 442124 412110 698+23 537438 * Microbial P processing is highly correlated with total soil
(F:l"g?;;;v-“;éK) 0.95+0.06 0.9140.03 0.47+0.04 0.6140.03 organic C and did not reach the original solil rates.

* Difficulties to measure gross P mobilization in soils of year O &

E, . (mgkg') (IEK) 3.2+1.2 1.0£0.1 12.4+1.9 9.9+2.5

5 because of the high CaCO,; and very soil solution P

Solution P turnover

(Km (min-") - IEK) 46.1+£29.5 36.4+15.0 8.0+£3.5 2.4+0.7 concentrations.
Cumulative gross P D D > 048 6 a1 4560  Despite measured P levels similar or surpassing those of the
mob (15 days) original soil in the oldest soils, biologically-driven P cycling has
not fully recovered more than 50 years after soil re-cultivation.
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