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Characteristics and Influencing Factors of Biologically-based Phosphorus Fractions

in the Farmland Soil

CAI Guan'?, HU Ya-jun’, WANG Ting-ting’, YUAN Hong-zhao>*, WANG Jiu-rong’’, LI Qiao-yun' *, GE Ti-
da’, WU Jin-shui’

(1. College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha 410128, China; 2. Public Service Technology
Center, Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China; 3. Key Laboratory of Agro-
ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China)

Abstract; A suitable fractionation method of phosphorus (P) is a key to effective assessment of soil P componential features. Here a new
biologically-based P ( BBP) method was used to evaluate the P fractions in the upland and paddy soils across large-scale area in China.
The soil P was divided into four components: (D soluble or rhizosphere-intercepted ( CaCl,-P), @organic acid activated and inorganic
weakly bound ( Citrate-P) , @ enzyme mineralization of organic P ( Enzyme-P) , @potential activation of inorganic P (HCI-P). Then,
the relationships between biologically-based P fractions and standard Olsen-P were investigated, and driving factors of P fractions were
identified. The results showed that P content was in order of HCI-P > Citrate-P > Enzyme-P > CaCl,-P. All P components of upland soil
displayed higher levels than those of paddy soil. Moreover, the P components were highly positively correlated with the Olsen-P,
suggesting that each P component contributed to soil P availability. However, it was found that Olsen-P was most highly correlated with
CaCl,-P and Enzyme-P (R* =0.359; R* =0.386) in upland soil, while Olsen-P was most highly with Citrate-P ( R* =0.788) in paddy
soil. This result indicated that available P of upland soil was mainly from organic P mineralization and soluble P, and available P in paddy
soil was mainly from inorganic P activation. Redundancy analysis (RDA) showed that the P components were mainly affected by soil pH
and silt content, which suggested that it could enhance the P availability via regulating soil pH in the agricultural activities.

Key words : phosphorus fractionation; bio-availability; environmental factors; upland soil; paddy soil
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Table 1 ~ Selected properties of upland and paddy soils used in the experiment
T ) pH i AL AR Olsen-P MA Kt
LA GLERIES (KCI) /g kg™! /g-kg™! /mg-kg ! /mg-kg ! ( <0.002 mm)/%
T BEHi(n=15) 4.88 +0.21 12.6 £1.23 164 +21.7 32.9+6.74 1.03 £0.05 16.42 +4. 88
B JKH(n=15) 6.88 +1.19 37.3 +3.21 127 £25.0 26.8 +6.90 1.99 +0. 12 9.69 +4.51
O BEii(n=15) 8.04 +0. 07 24.1 +0. 80 267 £19.1 48.7 +£7.79 1.37 £0. 03 7.69 +0.95
JKH(n=15) 6.81 +0. 40 21.1+2.87 99.8 +24.6 13.2 +2.80 1.28 +0. 09 14. 67 £9. 34
[y BEHi(n=13) 5.78 £0.27 30.5 +1.59 217 £12.9 49.7 £6.91 1.42 £0.04 10. 16 £1.70
KH(n=13)  6.23 +0.24 26.7 +2.71 148 £25.0 17.7 £1.36 1.41 £0.10 8.60 +2. 68
1.6 Hduuba h
K JH SPSS 20. 0 #E4T Pearson G/ Ml T 4 - palise T
5. RHITCAYS M7 (redundancy analysis, RDA) PEHY 5
IRBE R X 26 0 (A5 . 78 U4 43 AT Z 0, % el
Y1453 5 B 35 77 I 43 95 XF R HE FF 58 B7 ( detrended Yol :
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" " . — — NN = o600 L .
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21 ST 9 MO A it op it ey W el
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() T RIS R, B E S s R S el
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mg-kg™'; HCI-P & & 47 5l B 65.0 ~ 1365.6

a, b FRFOR L SR LB R ER BFE(P <0.05)
B1 ETEMARENTESRESSERE
Fig. 1

Composition characteristics of soil phosphorus

based on the biological availibility

mg-kg ' f16.33 ~1115.7 mg-kg ' (K 1).
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Fig. 2 Relationships between Olsen-P content and the four fractions of the proposed biologically-based P in upland soil
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