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Table 1 Descriptions of the studied soil profiles

FIAE AR b33 Tk
Bl e R 7 & FIH 7= T+ e
Parent materials 1D Locations Land use Cultivation age  Gradients  Elevations Soil type
/a /° /m

e (o 7 T 4 PS10 W e Y 0 23 1104 it 2 o 350 30 AT -
Purple sandy shale PS11 HeT® XU R 2530 23 1099 KBk G A+
PSI2 Prh® WFERE® 100 ~ 300 36 935 3 2 TR BEA T £
PS13 Woe® WAERE® #5300 28 807 0 Bk KB N 1
FHUEGEAR - RC10 we® Fe Y 0 <6 52 38 A I ik
Quaternary red clays RCI11 bl WK AE 21100 <6 45 T mPRFABEA N+
RC12 Porp® LN 100 ~ 300 <6 34 RN R+
RC13 Wore® M- KGO 25300 <6 32 e i Bk K BEA N 1
AR ) RS10 WY Fe b 0 <6 63 3 A O 0 A -
Red sandstone RS11 WY KRR 30 <6 48 TKBER (R A
RS12 Perp® M- KAEC 60 ~ 200 <6 38 e Bk K BEA N £
RSI13 Wore® M- KAEC #5200 <6 36 L3 B TR AH £

D Top of the slope, @ Middle of the slope, (3 Bottom of the slope, @ Wasteland, & Double rice, © Rice-rape rotation, @ Aci-Pup-
Udic Cambisols, @ Ans-Och-Aquic Cambisols, 9 Typ-Fec-Hydragric Anthrosol, 0 Typ-Arg-Udic Ferrisols, @ Typ-Aci-Udic Cambisols
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Fig. 1 Soil profiles of Hydragric Anthrosols different in parent material and chronosequence
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Table 2 Quantification of profile descriptions and calculation of morphological properties

B WRAE 5 AR
Morphological Quantification of soil field properties
properties
& {E Quantification / & Hue
2T R R 10/5Y«9/2.5Y«8/10YR«7/7.5YR«6/5YR«5/2.5YR<4/ 10R<3/7.5R<2/5R«1/2.5R
Rubification M {5 Quantification / ¥ &% Chroma
8/ 17 /2¢6/3«5/44/5-3/6<2/7<1/8
21 48 % Rubification = 10 [ (A A 78Hue) + (AR Chroma) | 4, + 10 [ (A {3 Hue) + (AR Chroma) | j/mei
T { Quantification / A ¥ Value
s R 8/ 17 /2¢6/3¢5 /44 /53/62/T7<1/8
Melanization R ALHEHMelanization = 10 (A W] Value) ¢4y +10(A W Value) g mois
Fe i = A ) 2 G 7 [ 13 120 {5 Line crossing toward clay on textural triangle / 5 Texture
ST b I {f Quantification / %1 Cohersiveness

Total texture 1 /%5 Not cohersive — 2 /§2 B Slightly cohersive — 3 /ZhiCohersive — 4 / #% %l Very cohersive
I {E Quantification / A ¥4 Plasticity
1 /RA[¥Not plastic — 2 /52 7] #Slightly plastic — 3/T] ¥ Plastic — 4/ 7] ¥ Very plastic

BB Total texture = 10( A i Texture) + 10( At cohersiveness) + 10( A 7] ¥ ¥ Plasticity)

45 kA Point | 5 10 | 20 | 30 *HHE 238 ] Suitable only for Apl
y p
Structure Z4 Grade s m W 48 Point | 5 | 10 | 20 | 30
faray .
FM Type | pl | gr | pr | col 9 Grade 2] 3
sbk KM Type agg
abk

Z5kbStructure = [ (Agrade) + (Atype) ]

J{E Quantification / %5 Consistence
TELER S 1 /i Loose—2/3E# 5 Very friable—3/5) i Friable—4/"% S Firm—5/3E % S 52 Very firm— 6/ %52

Moist consistence Extremely firm

N} Quantificated point / 531 Consistence *#iEJZi& 1 Suitable only for Apl
6/ M Loose«—5/4E % 5 ¥ Very friable«—4/5) WEFriable<—3/ % S Firm«—2/3F 7 B 52 Very firm«—1/8% E 52
Extremely firm
1B 45 F 5 Moist consistence =10 (A Moist consistence)
W s=08; m="; w=5; gr=FkR; pl=FMR; pr=htR; col = HR; abk = Hulk; sbk =keHuiR; agg = BIE 1A Note:

s = strong; m = moderate; w = weak; gr = granular; pl = platy; pr = prismatic; col = columnar; abk = angular blocky; sbk = subangular

blocky; agg = aggregate
BEPEMZE . AP RAERR A 23 T R AR, SETEANY
[FI#E, LIEFKL. pH. SOC. Fe MMSSERE  Hdasril Z W3CHk [ 18 ] Al [24 ] . RCHIRSELJ
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Fig. 2 Vertical distribution of basic soil physico-chemical properties in soil profiles of Hydragric Anthrosols different in

chronosequence and parent material
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Fig. 3 Distribution of soil attribute distance and soil developmental indices in profiles of Hydragric Anthrosols different in

chronosequence and parent material
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Table 3 Relationships of soil development degree with soil profile morphology and basic soil properties
sk APLEk - Bk WEbR ZEEIRAR BAIE 451 e E RN LSBT
Fe, SOC P Clay MS Rubification Melanization  Structure MC Total texture
7B BFe, 1.00
HHLEESOC 025  1.00
pH 0.46"  0.34° 1.00
FikiClay  0.417  0.16 0.27 1.00
wifkEMS 033" 0360 0317 0507 1.00
AN 5 . - - o
0.36 0.43 0.63 0.27 0.57 1.00
Rubification
RAeda s . . . " w
0.35 -0.03 0.33 0.33 0.57 0.65 1.00
Melanization
Hit .
-0.04 0.40 -0.07 -0.12 0.04 0.11 -0.18 1.00
Structure
MAERFEMC 025 0.627  0.08 0.13 0.57" 0.34' 0.18 0.57" 1.00
B Jfi b Total )
-0.01 0.24 0.09 -0.19 -0.18 -0.04 -0.33 0.27 0.15 1.00
texture
- 0.37 0.47 0.50 0.24 0.61 0.91 0.69 0.39 0.57 0.08
KR " " w " " w " w
HD 0.72 0.46 0.68 0.65 0.71 0.68 0.54 -0.01 0.39 -0.04

. Fey: WiEH;

SOC: fHLEK; MS: RBifb; MC. W4, HI. &4E)J215%80G HD: ZAEJZHE; *BE/KTP<0.05,

n=49; ** #KF-P<0.01, n=49 Note: Fey: Free iron oxides; SOC: Soil organic carbon, MS: Magnetic susceptibility; MC: Moist

consistence; HI: Horizion index ; HD: Horizion distance; ~ P < 0.05, n=49; " P < 0.01, n=49

AR K & R AR A S AT DL 2L 5 e H R R R
Bk, SEAMPITELE T AL, KA
8 R AR R, SRTE A CHERTTE
PRHE MR o OB 575 7T AR R KR
oA A R Y R RE SR [F) b X KB AR %
BRI E R, AR R (X ek
A F IR BE, A R I BT EA T90 A
— M

3 45 i

IKBEN R = B0 AR 28 B J5 R 1 B
—FEREME RAEAKBE NN & B AR fa 3, FE4E/R
KBEAN T EBEREAGE LT EHE LA HER
X, SOC. pH. Fiki& it MIMSTE TR HD H 5T ik
R, T R A R T B HT P iR
ZVEH . RCEERM 3, HREIE, B, 7

R, PRICARCIRBLEE , R B4 P A0
W IBPEELLY, SOCHES B, AFEHEREM. PS
BEFR 4, RJRBUR, AR (BRI ARRRL,
<0.0lmm) FHE, RIEFMRKCRESE, TRA—
TEM RS MER T, SOCH S BB, K HHRIK
Zo RSERFTAY S, FhRm g iR & R A%,
)R, PRACAPR KR B0 L B Bh 45 PE A AT 2R 22
SOCTRMERR, Ka Rt . BEEXKBEAN L
J L R AR e AT L S ek R R
Ko WRFEIRIT IR, AHEA N P2 % AR
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Numerical Comparison between Hydragric Anthrosols of Different Parent
Materials in Development in Hill Regions of South China

HAN Guangzhong' XIE Xianjian' LI Shanquan®’

(1 Laboratory of Simulation on Soil Process, College of Geography and Resources Science, Neijiang Normal University,
Neijiang, Sichuan 641112, China )

(2 College of Resources and Environment, Xingtai University, Xingtai, Hebei 054001, China)

Abstract [ Objective ] How to measure development degrees of Hydragric Anthrosols is still
an unsolved problem in pedogenesis. Therefore, it is essential to define indices that can be used to
quantitatively evaluate developments of Hydragric Anthrosols. [ Method ] In this study, chronosequences of
three types of Hydragric Anthrosols derived from purple sandy shale (PS), Quaternary red clay (RC) and red
sandstone (RS), separately, in the hilly regions of South China were studied in an attempt to characterize
development degree of Hydragric Anthrosols with attribute distance and soil development indices and
to exposit effect of parent materials on development rate of Hydragric Anthrosols. Five morphological
characteristics, including rubification, melanization, texture, structure and moist consistence, were cited
as horizion indices (HI), while common soil properties, like pH, clay contents, free iron (Fe,), soil organic
carbon (SOC) and magnetic susceptibility (MS), were for horizon distance (HD) calculations. [ Result ]
Compared with their respective original soil profiles, the paddy soil profiles generally had complicated
patterns with pedogenic horizons getting more obvious with depth due to pedogenesis. Similarly, clay,
SOC, pH, iron oxides and magnetic properties varied observably with cultivation history. HI is an indicator
for layer difference in soil morphology and HD one for layer difference in soil property between paddy
and their original soils. They can be used to measure development of individual horizons within a profile
from different angles. The variations of SOC, pH, clay and MS in soil development were significantly
related to HD, indicating that they played important roles in determining HD and the soils, easier to have
these properties changed were often higher in developing rate. It was also quite obvious that rubification
was the most closely related to HI, explaining 83.1% of the variation of HI at all depths, and followed by
melanization and moist consistence, which indicated that soil color and soil consistence played important
roles in determining HI in this study. Moreover, an intrinsic relationship was observed of morphological
features with general soil properties in pedogenesis of Hydragric Anthrosols. As RC-derived soils were thick
in soil layer, red in color, and high in clay content, in soil moisture and nutrient retention capacity, and in

cohersiveness and plasticity, they were liable to have SOC accumulated and develop rapidly. As PS-derived
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soils were thick in soil layer, high in clay+silt (<0.10mm) content and in moisture and nutrient retention
capacity, and fairly high in cohersiveness and plasticity, they were liable to have SOC accumulated too and
develop quite rapidly or rank second in soil development rate. And as RS-derived soils were thin in soil
layer and low in clay and silt content, in soil moisture and nutrient retention capacity and in cohersiveness
and plasticity, it was hard for them to accumulate SOC or to develop fast. [ Conclusion ] The effects of
parent material on development of Hydragric Anthrosols were reflected through their effects on development
rate of the soil. All the findings show that Hydragric Anthrosols develops at a much higher average rate than
natural soils do, particularly under paddy cultivation towards a set direction. But with the cultivation going
on and on, development rate of the soil generally declines. The relationship between soil development rate
and soil forming history or age can be fitted with a logarithmic equation. This quantification method may
help improve knowledge about the soil forming process of Hydragric Anthrosols and realize quantitative
comparison of Hydragric Anthrosols of different regions in development rate, and hence it may enjoy
a bright future in application. However, as this method is still at its initial test stage, it needs further
validation and improvement through researches.

Key words Hydragric Anthrosols; Chronosequence; Parent material; Pedological distance; Soil

developmental index
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