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calcareous mudstone are not obvious from top to bottom of the soil profile in most cases. However, this phenomenon is not
always so for Stagnic Anthrosols derived from limestone. Given that the reason for this difference is not clear, there is a need for
further studies in this area. Therefore, this paper discusses the occurrence and evolution characteristics; types and causes of
calcareous mudstone and limestone soils under rice-planting conditions, to improve the accuracy of the systematic classification
and spatial distribution prediction. =~ Method Field soil surveys were conducted to identify six Stagnic Anthrosols profiles of
different slope positions (mesoslope, baseslope and footslope) on limestone and calcareous mudstones and to obtain soil-forming
conditions and soil morphological characteristics of the profiles. Soil samples were collected from the profiles by horizon for
analysis of physical and chemical properties. According to the “Keys to Chinese Soil Taxonomy (3rd ed.)”, diagnostic horizons
and diagnostic characteristics for the tested soils were determined, and the soils were attributed and named in Chinese Soil
Taxonomy level by level. The soil genesis of the tested soils is discussed based on the characteristics of organic carbon
mineralization.  Result From the mesoslope to footslope, there was very few rust mottles on the structural plane of Stagnic
Anthrosols derived from calcareous mudstone (CS), and the vertical differentiation of free iron was not obvious. However, there
was very few to many rust mottles on the structural plane of Stagnic Anthrosols derived from limestone (LS), and the distribution
was different in different slope positions. Especially in the acid soil of the baseslope, the lower layer of free iron accumulated
significantly. This showed that there were differences in iron migration characteristics between the Stagnic Anthrosols derived
from the different types of parent rocks. The accumulation of organic carbon mineralization (C;s) of CS was significantly (P<0.05)
lower than that of LS at the same slope position. The lower amount of easily mineralized organic carbon made it difficult to
reduce the high valent iron in CS. Given that iron migration in the profiles was not observable, the typical soils of CS at different
slope positions were classified as Typic Hapli-Stagnic Anthrosols. From the mesoslope to footslope, the C;s of LS increased
gradually, with C;s of footslope being significantly (P<0.05) higher than that of other slope positions. Combined with the
influence of slope position on water condition, the typical soils from the mesoslope to footslope were classified as Typic
Hapli-Stagnic Anthrosols, Typic Fe-accumuli-Stagnic Anthrosols and Typic Gleyi-Stagnic Anthrosols.  Conclusion The
concentration of easily mineralized organic carbon is a key factor in determining whether slope position can cause different types
of Stagnic Anthrosols derived from calcium-rich mother rock. Also, some of the Stagnic Anthrosols derived from limestone have
anthro-recalcification, but cannot be classified into the subcategory of “Recalcaric” based on the current standards. Therefore, it is
suggested that the retrieval requirements for the adjective “Recalcaric” of the subcategory of Stagnic Anthrosols be revised.

Key words: Soil pedogenesis; Chinese Soil Taxonomy; Stagnic Anthrosols; Organic carbon mineralization; Calcium-rich
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Table 1 Soil-forming conditions of the tested soil profiles
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Table 2 Morphological characteristics and physicochemical properties of the tested soil profiles

il e R
EERE WE JB AORBNE WK
i Soil color ) FHUUEHE Bulk
Soil Depth Soil texture Lime Ferrous pH
Profile & PN Structure Rust mottles density
horizon /em (USDA) reaction reaction
No. Dry Wet /(grem™)
Cs1 Apl 0~13 2.5YR6/3 2.5YR5/3 MmFHEL Btk (122 el ¥ 1.24 7.9
Ap2 13~20 2.5YR6/4 2.5YRS5/4 ¥yiFiiE L Yotk 122 sl ¥ 1.40 8.0
Brl 20~36 2.5YR6/5 2.5YRS5/5S MENEL  BAR (130 s} & 1.63 7.7
Br2 36~70 2.5YR6/6 2.5YR5/6 ¥yiEiEL Yotk (122 sl ¥ 1.61 7.7
Br3 70~95 2.5YR6/7 2.5YR5/7 et Hutk (122 sl & 1.66 7.6
Br4 95~140 2.5YR6/8 2.5YR5/8 H+ Yotk 122 sl ¥ 1.65 7.4
CcS2 Apl 0~18  5YR6/3 5YRS/3 e+ Yotk 122 sl & 1.34 8.2
Ap2 18~26 5YRG6/3 SYRS/3 Wt Hutk 1220 B T 1.52 8.3
Brl 26~60 SYR6/3 5YRS5/3 et [LLERIN 122 sl T 1.60 8.3
Br2 60~97 5YR6/3 S5YRS/3 et YUk 1220 s el T 1.62 8.3
Br3 97~120 SYR6/4 SYR5/4 et Yok 1220 B T 1.65 8.5
R 120~ - - - - - - - - -
CS3 Apl 0~17  S5YRS5/3 5YR4/3 et Hutk 1220 s B T 1.17 8.1
Ap2 17~24 5YRS5/3 5YR4/3 MEhEEL otk 2y H ¥ 1.33 8.0
Brl 24~60 5YRS5/3  5YRA4/3 L LLERIN R H ¥ 1.47 8.1
Br2 60~81 5YRS5/4 5YR4/4 L 782 3/N R f ¥ 1.54 8.2
Br3 81~130 5YRS5/4 S5YR4/4 ML 782 3/N R f ¥ 1.66 8.2
LS1 Apl 0~16  25Y6/1 25Y5/1 MEFEL otk g H T 1.40 8.0
Ap2 16~24  2.5Y6/1 25Y5/1 FREEL Hulk it e} o 1.56 8.1
Brl 24~50 2.5Y6/3 25Y5/3 MENEL BRI i e} o 1.66 8.2
Br2 50~70 2.5Y6/3 25Y5/3 KyEHEL ROk i el o 1.63 8.0
Br3 70~120 2.5Y6/2 25Y5/72 RMEFEL EHR i e} & 1.64 7.9
LS2 Apl 0~17  25Y72 25Y6/2 MR+t Yotk i ¥ G 1.23 5.2
Ap2 17~24  25Y6/2 25Y5/3 MEEEL Hulk g ¥ o 1.54 6.0
Brl 24~39  25Y6/2 25Y5/3 MBENEL R i ¥ ¥ 1.60 6.1
Br2 39~56  2.5Y6/2 25Y5/3 KyBEHEL PR i ¥ ¥ 1.63 6.2
Br3 56~85 2.5Y6/2 2.5Y5/3 e+ Yok ZH ¥ & 1.65 6.2
Br4 85~128 2.5Y7/6 25Y6/6 KyEEEL Yotk i ¥ ¥ 1.60 6.2
LS3 Apl 0~12  2.5Y6/2 25Y5/1 e+ Btk i el ¥ 0.92 7.9
Ap2 12~19  2.5Y6/2 25Y5/1 e+ Yotk ZH el & 1.11 7.8
Br 19~50  2.5Y6/3 25Y6/1 ML AR i H J 1.23 8.1
Bgl 50~90  2.5Y6/3 2.5Y5/1  RMEEHEL BRIk i H H 1.22 7.9
Bg2  90~110 2.5Y6/1 2.5Y4/1 et Btk b B B 131 7.8
Bg3  110~133 2.5Y7/1 2.5Y4/1 T+ Hutk 1220 s B B 1.33 7.8
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Fig. 1 Changes in soil chemical properties of the tested soil profiles
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Fig. 2 Mineralization characteristics of organic carbon in the tested soil
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Fig. 4 Biplot of RDA ordinations for iron migration characteristics
of the tested soils and soil environmental factor
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Table 3  Attribution of the tested soils in the Chinese Soil Taxonomy

F.2% Subgroup

HI 1 2% Profile No.

-3 7] & /K BE A b+ Typic Hapli-Stagnic Anthrosols

CS1, CS2, CS3, LSI1

W 2k K #E AR £ Typic Fe-accumuli-Stagnic Anthrosols LS2
i H KBE AN+ Typic Gleyi-Stagnic Anthrosols LS3

Wb IR AL 2R W A R R Em KA Lk B
Oy BN T, AR LR T A R B
WA A HLEs 5 1R R S Al d I A A A
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b i e -SRIV AR AN, B RER B
AEAREL, Fr e L1l Y - 7K 7R B0 52 U R
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