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Fig. 1  Overview of the study area
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Tab.1 Distribution of sampling points
CH ik
W w5 M /e pH WEE/C FEKk/mm  TEIEE S 300K
g/ () A/ () /%

1 HZ 102. 18 29.58 10 ~15 2.11 7.41 16.71 652 0.66 [18]
K 2 SR 102.26 29.61 20 ~30 2.09 7.31 14.62 582 0.68 [19]
s 3 ETF 102.23 29.83 10 ~25 2.55 8.01 15.84 594 0. 64 [19]
(ﬁf 4 ny B 102.21 29.96 15 ~25 2.35 7.54 16. 04 621 0.66 [20]
;;_ 5 Il N 4 102. 18 30. 12 10 ~20 2.61 7.08 15.88 663 0.71 [21]
Br 6 NGB 102.36 31.01 10 ~30 2.55 7.54 14.98 707 0.80 [22]

7 W 102.06 31.48 15-30 2.24 7.61 16.11 719 0.76 [20]

8 JekE b 103.49 31.34 15 ~20 2.45 7.77 11.31 505 0.76 [23]

9 SCHUR 103.59 31.48 10 ~25 2.63 8.02 11.80 608 0.87 [24]
UG 10 piFANT| 103.85 31.68 20 ~30 2.21 8.08 12.51 551 0.75 [25]
i‘ 11 B 103. 68 32.04 5~10 2.55 7.92 11.92 782 1.11 [26]
" 12 &% 103. 14 31.67 10 ~30 2.21 7.66 12.34 625 0.86 [23]

13 RV 103,16 31.44 15 ~30 2.25 7.81 12.90 755 0.99 [27]

14 aFidit 102.99 32.07 15 ~25 2.14 8.38 12.21 689 0.96 [28]
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parent material in the study area
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Major Factors Regulating Bioavailable Phosphorus ( Bio-P)

Content at Early Stages of Pedogenesis in Landslide Deposits

HE Xiaoli', HE Junbo®”, WU Yanhong®

(1. College of Resource Environment and Tourism, Hubei University of Arts and Science, Xiangyang 441053, Hubei, China;

2. Institute of Mountain Hazards and Environment ,Chinese Academy of Sciences & Ministry of Water Resources ,Chengdu 610213, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Bioavailable phosphorus ( Bio-P) is a decisive nutrient element in soil, governing plant growth and

productivity levels, and plays a central role in soil evolution and regulation of ecosystem functions. Its release,

absorption, and fixation processes are regulated by a combination of factors such as parent rock type, climatic

conditions ( especially temperature and precipitation) , soil microbial activity and its enzymatic role. Unfortunately,

the interactions among these influencing factors and their effects on Bio-P cycling during early pedogenesis had not

been fully elucidated.

In this study, soils at 14 landslide deposits with ages ranging from 5 to 30 years in western Sichuan, China



790 IITR ¢ 2564

were collected for testing, and the effects of soil microbial community, parent rock properties and climatic
conditions on Bio-P content were studied, so as to explore the mechanism of influencing Bio-P concentration in the
early stage of soil formation.

(1) The content of Bio-P in the soils of landslide deposits exhibited significant spatial heterogeneity. There
was a statistically significant difference in Bio-P concentrations between the soils sampled at the Luding section of
the Daduhe River and the upper reaches of the Minjiang River (U =48, p =0.0012). The concentration range of
the former was 41. 18 — 60. 02 mg - kg™', which was significantly higher than that of the latter, 27. 88 —
44.19 mg - kg™,

(2) Among the many factors influencing the variability of Bio-P content, the contributions of climate, parent
rock and microorganisms varied, with climatic conditions dominating the regulation of soil phosphorus cycle, with a
57% degree of explanation. Temperature was a key factor determining Bio-P concentration with a relative
importance weight of 0. 24. Temperature not only affected Bio-P content directly by regulating the chemical
processes of phosphorus in soils ( covering dissolution, adsorption and precipitation, etc. ), but also indirectly by
enhancing soil microbial activity, and its direct effect (0.49) was significantly higher than the indirect effect
(0.30).

(3) Temperature regulation should be used as a basic strategy for regulating soil Bio-P concentration during
the early stages of soil formation in ecosystem management and restoration practices.

The results of this research can provide a scientific basis for soil restoration and the development of ecological

conservation strategies.

Key words: landslide deposit; early pedogenesis; the upper Minjiang River; the Luding section of the Daduhe

River; bioavailable phosphorus
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