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Evolution and Influencing Factors of Fertility and Weathering Degree of Typical Purple Soils

in Hilly Areas of Central Sichuan

WANG Xuan'?, DENG Limei'?, CUI Rongyang'?, LIU Gangcai'®

(1 Institute of Mountain Hazards and Environment, Chinese Academy of Sciences and Ministry of Water Resources, Chengdu
610299, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to explore the dynamic changes and the influencing factors of fertility and weathering degree of typical purple
soils in hilly areas of central Sichuan, based on the information of the sampling sites in the Second National Soil Survey Report
(1980s), dryland samples (0-20 cm) of typical purple soils were re-sampled in April 2021, soil physiochemical properties were
measured, soil fertility and weathering indicators were calculated and compared. The results showed that: 1) Over the past forty
years, all purple soil physicochemical indicators in study area increased except soil pH decreased, among of which, total
potassium, available phosphorus, organic matter, cation exchange capacity, and carbon nitrogen ratio increased
significantly(P<0.05), while soil comprehensive fertility index (IFI) also exhibited a significant increase(P<0.05). 2) Weathering
degree of purple soil in study area was strengthened, but still maintained a moderate level of weathering, with increased degrees
of desilication and enrichment of aluminum and iron, and a decreased degree of apparent leaching. 3)The contents of purple soil
total nitrogen and organic matter were the primary factors limiting the improvement of soil fertility in study area, while soil pH,
cation exchange capacity, total potassium content, and carbon nitrogen ratio were the main controlling factors of soil weathering
process. In conclusion, over the past forty years, under the influence of multiple factors such as fertilization, nitrogen deposition
and climate change, the integrated fertility of typical purple soil in hilly areas of central Sichuan has significantly improved, and
the degree of weathering also has enhanced.

Key words: Hilly area of central Sichuan; Purple soil; Weathering; Soil fertility
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Fig. 1 Spatial distributions of sampling sites
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Table | Basic information of sampling sites
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Table 2 Classification standards of soil indicators

2k pH SR S S R EME AR CEC P
~ - (kg)  (gke)  (gke)  (mghkg)  (mgkg)  (gkg)  CmolVke)  (gjom?)
Xa 9 4.5 0.75 0.4 5 3 40 10 5 1.45
Xp 8 5.5 1.50 0.6 20 10 100 20 10 1.35
Xe 7 6.5 2.00 1.0 25 20 150 30 15 1.25

2) ZEA T RZE ASCHEEE RIS B9 Nemerow
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IFLy 2 +1FL. 2 -
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K AR T 78 45 %1 (CIA)=100%A1,05/(AL,O5+Na,0+K,0+
CaO"); S+ Hemint & kbt 2, SHO0EE
BBk (Saf)=S1,0/(AL,05+ Fe,05); =42 F e + 383 1

Wy H5EEAN MR, SECHKE R (ba)=
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Wi B IR Bk (n), CaO WEEREL T CaO &,
# n(Na0)>n(Ca0) , 4 n(CaO)=n(CaO"), #i
n(Na,0)<n(Ca0), W] n(Na,0)=n(CaO"),
1.4 HESESSH

M T ASEE, it SPSS 26 F1 R 4.3.2 #Ef74b
PSS, H, SRS ER Jr 24317 (One-way
ANOVA) . WXTHEA ¢ K 56 1 8 ¥ 2 o0 7 2240 0r
(PERMANOVA)#EAT i S MR 50, >R 3 B4 23 B
(PCAYXT - HEHR A M BT AT R4k 1155, R Pearson
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Table 3 Physicochemical properties of typical purple soils
isf 1] pH HHLF (g/kg) 2% (g/ke) 4 (g/kg) £ (g/kg)
1980s"" 7.63+0.54 2 1280471 a 0.97+0.37 a 0.59+022a 22.18+5.84a
2021 4F 7.07+131b 1596 +3.81b 1.01+£028a 0.65+0.17a 33.02+4.64b
P i) i BB (mg/kg) A (mg/kg) CEC(cmol/kg) #S i (g/em’) C/N
1980s!"”! 517+4.05a 116.31+43.04 2 20.46£4.79 a 1.34+0.16 2 7.68+1.65a
2021 4§ 20.15+10.62 b 119.08 +48.47 a 24,80+ 1.54 b 144+0.10a 9.40+1.29b

TR 1980s KR 20 120 80 4RAX, A FESE — R g% A B9, R Rl 5 [IFIR [A)/NE 5 B 7R A [a] I (8] 2546 47 2 5 1. 35 (P<0.05).
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A pH ~0306  0.784
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= : 1k 0775 0341
=1 1
S ol A L B i 0391  0.685
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8 | | |
Sl | CEC 0.553 0.203
A 0.303 -0.467
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Fig. 2 Principal component analysisof soil physicochemical properties
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Table 4 Classification of soil fertility levels
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Fig. 3 Integrated fertility index of typical purple soils
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Fig.4 Chemical weathering indicators of typical purple soils
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Table 5 Correlations between soil weathering indicators and physicochemical properties

i i) RALFE bR pH £ B0 H AXKBE HUE APUR CEC Faxiy C/N
1980s  JRfkihAsfERr  -0.195  0.079 0288  —0.181 —0.104  —0.538 -0.175  -0.225 —0.255 —0.398
AR AR -0.480  —0.539  —0.843" -0.952"  0.095 -0.551 -0.187 —-0.802"  0.364 0.530
MIREX 0.523 0.172 0.844™  0.699"  0.223 0.463 -0.051 0.572  -0.420 -0.319
2021 4F  WkphAs$ER  —0.265  —0.413  -0328 -0.774" -0.054 0313 -0.157 0298 -0.372  0.569
el -0.316 0219  -0330  0.131 0.070 0.013 0.107  -0.007  0.610° —0.250
ISR 0.732"  -0.015 0260  0.816" —0.430 0.652" —-0.403  —0.642" 0490 -0.734"
TE: *. 3 IFIRTE P<0.05, P<0.01 KV WA,
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Fig. 5 Relative contribution rates of physicochemical properties to soil weathering degree
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Table 6 Factor matrix of principal component analysis of soil physicochemical properties in different times
4 PR Ab P R 1980s 2021 4
For 1 For 2 FHT 3 F A 1 TS 2 FHIF 3
pH 0.668 —0.284 0.397 0.821 -0.408 -0.019
A 0.297 0.769 —0.485 0.267 0.874 0.349
£l 0.691 0.434 0.322 0.742 0.393 -0.405
el 0.869 0.379 —0.037 0.904 -0.099 -0.037
EER —0.311 0.423 0.677 -0.138 0.944 0.026
AL 0.575 0.408 0.302 0.856 0.231 -0.153
AL -0.118 0.919 -0.302 —-0.126 0.927 0.186
CEC 0.872 0.05 -0.002 -0.76 0.114 -0.021
A -0.534 0.695 0.069 0.082 -0.513 0.714
C/N -0.71 0.472 0.383 -0.729 -0.107 —0.464
80 25 i MI5G; 2021 4FLRL pH., 4l &8 #AH . CEC AN
L 12 } C/N R EFHE —F B 5 RECE B E LA
£ 200 Ho(lH 6). BEULW] H AL R AR —E R FYuE T
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£ 6 N | =Y . EETEME, 095 R B B
y=—2.553x+7.140 -\ ,/5=0.313x+1.558 ) SN . N N -
R=0.847 P<0.01 o R=0.708 P<0.01 7, 2 5 T 2 R A [ s A R e 4 e
e 2 e A 0 0 2 RV 2D 1 KA A o T
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Fig. 6 Linear regressions between soil IFI, weathering indicators
and principal component score
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