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Speciation transformation and mechanism of phosphorus and iron in acid soils in paddy—upland rotation in

central China

CUI Chenyang', YAN Yupeng’, WANG Xiaoming', LIU Fan', FENG Xionghan'"

(1. School of Resources and Environment, Huazhong Agricultural University, Wuhan 430000, China; 2. School of Land Resources and
Environment, Jiangxi Agricultural University, Nanchang 330000, China)

Abstract: This study aimed to investigate the transformation of iron and phosphorus and phosphorus availability in two typical acid soils at
paddy—upland rotation system in central China. Yellow Brown soil (High P/Fe) and Red soil (Low P/Fe) were collected in 2018 and 2019
after harvest. Phosphorus species, bioavailable phosphorus, and the iron Fe*" and Fe,, were quantified during alternating wetting and drying
via sequential extraction procedure and Diffusive Gradients in Thin—films technology. The results showed that the pH of Yellow Brown soil
and Red soil increased during incubation, respectively, and tended to be neutral. During the flooding period, the Eh decreased, and the soil
environment presented obvious reduction conditions. Both Fe** and Fe.. increased, and later decreased significantly after drainage. The
phosphorus species mainly included iron bound phosphorus (Fe—P) and occluded phosphorus (Oc—P) in Yellow Brown soil, and Red soil
mainly contained these two kinds. Both bioavailable phosphorus (DGT-P) and bioavailable iron (DGT-Fe) were released in the soil

profile of 0 mm to 120 mm during incubation. The correlation was more significant in Yellow Brown soil. This study suggests that the soil
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redox conditions change the iron and phosphorus forms as the most important environmental factors. Fe—P and Oc—P are transformed after

the soil underwent alternate wetting and drying. Red soil has low P/Fe ratio, and phosphorus is obviously occluded by iron. Yellow Brown

soil has high P/Fe ratio, resulting in increase in Fe—P, and iron absorbed phosphorus as the main process. The increase in phosphorus

bioavailability depends on the phosphorus level.

Keywords : phosphorus; iron oxide; alternation of wetting and drying; P/Fe ratio; DGT technology; phosphorus bioavailability
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Table 1 Basic physicochemical properties of yellow brown soil

and red soil

ARl pigi AR

Soil type Yellow Brown soil Red soil

pH 5.31+0.01 5.620.02
Bki Clay/% 13.96+0.70 45.48+0.44
WYk Silv% 19.43+0.86 41.49+1.10
i Sand/% 66.61+0.22 13.03+0.68

S (TC) 1% 1.9720.01 0.22+0.01
MAE(TN) /% 0.60+<0.01 0.10+<0.01
KK 1% 1.29+<0.01 2.142<0.01
£ LB (SOM)/(g-kg™) 37.96x1.18 12.48+0.06
T Ak (Feo) /(g kg ™) 6.94+0.03 1.36+<0.01
Ui B S AR (Fea) /(g kg ™) 17.81+0.22 65.70+0.13
FULBRIE L 0.39+<0.01 0.02+<0.01

A (TP)/(mg-kg™) 1306.10+63.75  601.33+37.10
A% (Olsen P)/(mg-kg™) 29.4022.22 9.00+0.78
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Figure 2 Changes of the content of Fe,, during incubation
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