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Genetic Characteristics and Classification of Soil Derived from Pleistocene
Sediments under Cultivation in Chongqing

HU lJin, CI EnT, WANG Shufang, LIAN Maoshan, WENG Haolu, CHEN Lin
(College of Resources and Environment, Southwest University, Chongqing 400715, China)

Abstract:  Objective It is of great significance to explore genetic characteristics and evolution laws of the soils derived from
Pleistocene sediments to the study of geological evolution and ancient climate change and the management of the soil resources.
Chonggqing is a region dominated by mountains and hills, and hence known as “Mountain City”, where the soil layer is thin,

except for the soils derived from Pleistocene sediments, which are often quite thick in soil layer and hence high in land utilization
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rate, so it is the important agricultural resource of Chongqing. However, so far little has been reported on genetic characteristics
and classification of the soils and effects of cultivation on evolution of their properties. Therefore, this paper addressed the issue
in an attempt to promote development of quantitative classification of the soils, to provide certain theoretic bases and important
ideas for rational utilization of the soils, relative to soil type. = Method Field soil surveys were conducted to specify six soil
profiles, 3 upland soils and 3 paddy soils, derived from Pleistocene sediments of pebble-mixed yellow clay (PC), yellow clay (YC)
and red clay (RC), of which soil morphological characteristics were obtained through investigations of their soil-forming
environments. PC and YC (commonly known as old alluvial sediments) are mainly distributed on the high terraces on both sides
of the Jialing River and its main tributaries, and RC mainly on the karst plains and some valleys in Xiushan County. Soil samples
were collected from the profiles by horizon for analysis of physico-chemical properties. Based on the comparative analysis,
genetic characteristics and classification of the soils relative to cultivation mode were discussed, and diagnostic horizons and
diagnostic characteristics of the soils were determined, and the soils were attributed and named in CST level by level in the light
of the “Chinese Soil Taxonomy (3rd ed.)”.  Result The upland soil derived from PC was found to have a lot of gravels but no
iron-manganese speckles or stripes, while that derived from YC was found to be in a reverse condition and that derived from RC
to have apparent clay deposition right beneath the plow layer. In the profiles of paddy soils derived from PC and YC, organic
matter accumulation was obvious in the upper part, while iron oxide accumulation was in the lower part, so the upper part was
lowery the lower part in chroma. However in the paddy soil derived from RC, migration of iron oxide was not as obvious. The 3
upland soils were sorted into 3 subgroups, i.e. Typic Hapli-Udic Cambosols, Typic Ferri- Udic Cambosols and Red Ferri -Udic
Argosols, and further into 3 soil families, i.e. Coarse bone loamy silica non-acid thermic -Typic Hapli-Udic Cambosols, Clay
loamy silica mixture non-acid thermic - Typic Ferri-Udic Cambosols and Heavy clayey illitic mixture acid thermic - Red Ferri -
Udic Argosols, separately. The 3 paddy soils were sorted into 2 subgroups, i.e. Typic Fe-accumuli- Stagnic Anthrosols and Typic
Hapli- Stagnic Anthrosols, and further into 3 soil families, i.e. Clay loamy silica mixture non-acid thermic - Typic Fe-accumuli -
Stagnic Anthrosols, Clayey illitic mixture non-acid thermic - Typic Fe - accumuli - Stagnic Anthrosols and Clayey kaolinitic
non-acid thermic - Typic Hapli - Stagnic Anthrosols, separately. The six soils formed 6 soil series in total. Conclusion The soils
derived from YC have iron-manganese speckles or stripes, which are reflections of paleo-hydrological conditions, but now they
are completely free from the influence of groundwater and no longer were the aquic soil moisture regime. The characteristics of
sediments and regional climate do have some impact on clay deposition in the upland soils, thus affecting their classification on
the soil order level. Long-term paddy cultivation would transform Cambosols and Argosols derived from Pleistocene sediments
into Stagnic Anthrosols. Artificial activities, such as field screening, changing slopes into terraces, gathering pebbles et al, would
reduce gravel content in the paddy soil derived from PC, which would in turn influence particle-size fractionation of the soil
layers controlled by soil family.

Key words: Pleistocene Sediments; Cultivation conditions; Genetic Characteristics; Chinese soil taxonomy; Chongqing
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Table 1 Soil-forming conditions of the tested soil profiles

T 1 T 1 0 {27 g B b A

Profile No. Location Elevation/m Terrain Parent material Land use
PCO1 HNX® 244 B4 High terrace S A+ L4l Upland soil
PCO02 HENX® 247 T By i High terrace S+ 7K Paddy soil
YCO01 H X @ 215 {5 [ 1 High terrace HOF+C £ Upland soil
YC02 X @ 189 =5 [ L High terrace HEH 1 7K Hl Paddy soil
RCO1 FlHe 376 5 Plain aeagite 4 Upland soil
RC02 FlHe 395 5 Plain e 7K H Paddy soil

® Hechuan District; @ Tongliang District; @ Xiushan County; @ Pebble-mixed yellow clays; ® Yellow clays; ® Red clays
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Table 2 Morphological characteristics and physico-chemical properties of the tested soil profiles

wE &4k i + 30 . )
WA BiAER A& i KE et o] LK Jo i
i JZIR Soil color
Depth New growth of Content of Bulk density pH  Soil SOC Soil texture
Profile  Soil & MEES
/em soil gravel /% / (grem™) structure / (gkg") (USDA)
No.  horizon Dry Wet
PCO1 Ap 0~20 7.5YR6/3 7.5YR4/3 Tt No 10 1.23 5.6 HUlR® 10.38 b
Bw  20~50 7.5YR6/3 7.5YR4/3 Tt No 25 1.19 6.7 HuR" 4.83 MEL®
C 50~135 7.5YR6/4 7.5YR5/3 Tt No 60 1.01 6.3 Hulk" 4.28 HEL®
PCO2  Apl  0~20 7.5YR7/2 75YRS5/3  RERBEAC 2 1.44 5.0 HUlR® 9.27 bsg DT (B e o
Ap2  20~28 7.5YR7/3 15YRS5/3 RAERBELC 5 1.68 4.9 Hok® 7.49 bsgpie: (B e o
HRERBES® N
Brl  28~45 7.5YR6/6 7.5YRS5/6 ) 10 1.67 5.0 Bt 2.83 it
REN 3
Br2  45~62 75YR7/6 75YR6/6  HREGPEL® 5 1.59 55 HelR" 2.68 MRS
Br3  62~95 7.5YRG6/6 7.5YRS5/6  ERELBESC 5 1.59 5.7 HelR" 2.74 W REE L
Br4  95~135 7.5YR6/6 7.5YRS5/6  FRELBES® 5 1.59 5.7 HelR" 2.26 FhE Lo
YCO0l  Ap 0~15 10YR7/4 10YR6/4 ¢ No 1.39 53 HelR" 6.35 MR
Brl  15~40 10YR7/6 10YR6/6  #REGHEL® 1.43 5.9 HlR" 2.18 MR RS
Br2  40~70 10YR7/6 10YR 6/6 BRALBE S ® 1.45 5.0 HUR® 1.15 MrgEte
Br3  70~82 10YR6/6 10YR 5/6 BRALBE S ® 1.48 5.0 HUR® 1.27 He4©
BREGPEL® -
Br4 82~123 10YR6/6 10YR 5/6 1.43 5.6 Hulk® 1.06 HrigE+©
g
BREGPEL® -
Br5 123~140 10YR7/6 10YR 6/6 1.48 5.7 Hulk® 0.37 HrigE+©
g
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R B A [y aRes A a5k ALK JE
i JZIR Soil color
Depth New growth of Content of Bulk density pH  Soil SOC Soil texture
Profile  Soil F& T
/em soil gravel /% / (grem™) structure / (g'kg') (USDA)
No.  horizon Dry Wet
YC02 Apl  0~16 25Y7/4  25Y5/4 BRERBES® 1.28 52 HUR® 1119 bs gD (B e
Ap2  16~24 25Y7/4  2.5Y5/4 BRERBESL® 1.44 5.8 HUlk® 8.11 BT e e
ERERBELL® | ) N
Brl  24~47 25Y7/4  2.5Y5/4 o 165 5.5 Huik’ 5.08 T Bt +©
IEN 3
ERERBTLL® | ) N
Br2  47~75 10YR7/6 10YRS5/8 o 148 6.0 Huik’ 3.27 T Bt e+ ©
KA
Br3  75~105 10YR7/6 10YR 5/8 BRERBEL® 1.46 5.7 Hulk" 278 WEE e
Br4 105~130 10YR7/6 10YR 5/8 BRERBEL® 1.44 5.8 Hulk" 3.14 W EE L
RCO1 Ap 0~16 5YR7/6  5YRS5/6 ¥ 1.28 4.7 Helk® 1398 i+
Btl 16~45 5YR6/6 5YR 4/6 B e 1.36 4.8 HeR® 7.26 FHte
Bt2 45~80 5YRG6/6  5YR4/6 FRL e 130 5.1 HRR” 4.44 Lo
Bt3 80~140 5YR6/6  5YR4/6 B e 131 53 HUR” 3.48 FHte
RC02  Apl 0~18 10YR6/4 10YR 5/4 ERAR BESC® 1.13 52 HelR" 12.21 FHte
Ap2  18~25 10YR6/4 10YRS5/4  ERERHELC 1.57 6.2 Huik® 7.08 i+
BRERBEE® |
Brl  25~35 10YR6/4 10YR 5/4 . 158 6.6 HolR® 6.74 i R £ ©
TR AR
Br2  35~53 10YR6/4 10YRS5/4  #REEHELC 1.46 6.8 Hulk™ 8.10 biaRDiE: i v
Br3  53~64 10YR6/3 10YR 5/3 BREGPEL® 1.52 6.7 Huik™ 7.73 biaRDiE: i v
Brd  64~75 10YR6/3 10YR 5/3 BREGPEL® 1.44 6.7 HUR® 8.11 biaRDiE: i v
Br5 75~110 10YR7/3 10YR 6/3 BREGPEL® 1.41 5.7 HOR® 9.52 biaRDiE: v
Br6 110~145 10YR6/3 10YR 5/3 BREGBEL® 1.49 5.1 BeiR® 10.68 A1 ©

® Loam; @ Silt loam; @ Silty clay loam; ®Sandy clay loam; ® Clay loam; ® Silty clay; @ Clay; ® Iron-manganese speckles or

stripes; @Grey colloids; Iron tube; @) Clay colloids; (2 Blocky structure.
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Fig. 1 Changes in soil chemical properties with depth in the tested soil profiles
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Table 3 Diagnostic horizons and diagnostic characteristics of the tested soils

‘ KB - A B
) KRR (15147 FTHOKSPRGL AR JEARE  EHERERS BRI
ElTETRE J5 )z iz
Anthrostagnic ~ Cambic Soil moisture Redoxic Soil temperature Ferric
Profile No. Hydragric ~ Argic horizon
epipedon horizon regime features regime property
horizon
PCO1 v JiiE ® PE®
PC02 v v NItK® ol e v
YCo1 v ATk ol PE® v
YC02 v v NJK® ol e v
RCO1 ol JiiE ® ol PE® v
RCO2 v v Nk ® ol e v

® Udic; @ Anthrostagnic; @ Thermic.
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Table 4  Attribution of the tested soils in the Chinese Soil Taxonomy

T IS T
Profile No. Subgroup Soil family
e R AR A 1 L 8 A 5 T A R e - T 7 R A
peo! Typic Hapli - Udic Cambosols Coarse bone loamy silica non-acid thermic - Typic Hapli - Udic Cambosols
e BRI AK B - B U TR AR B P e R SR KB A 1
peoz Typic Fe-accumuli - Stagnic Anthrosols Clay loamy silica mixture non-acid thermic - Typic Fe-accumuli - Stagnic Anthrosols
i R B A 1 B9 U BUIR A AR IR T PR L e Rk B Y AT
el Typic Ferri - Udic Cambosols Clay loamy silica mixture non-acid thermic - Typic Ferri - Udic Cambosols
e BRI K B - B BT A 1R AR R PR e R SR KB A
vee Typic Fe-accumuli - Stagnic Anthrosols Clayey illitic mixture non-acid thermic - Typic Fe - accumuli - Stagnic Anthrosols
LLEER BRI A - AR BT B A A 1R 5 R R M AP -0 (ke 1 v
reot Red Ferri - Udic Argosols Heavy clayey illitic mixture acid thermic - Red Ferri - Udic Argosols
e AR L o0 B e 0 A1 AR AR A PR i AT B KB A
R Typic Hapli - Stagnic Anthrosols Clayey kaolinitic non-acid thermic - Typic Hapli - Stagnic Anthrosols

x5 N T IREY AR A

Table 5 Soil family characteristics of the tested soils

T i 5 HBURE /N 3] 2 1 A7 TR TN R TS 1 A 3] R I A

Profile No. Particle-size level Mineralogical type Type of calcareous and acid reaction Soil temperature grade
PCO1 biikEe:Yring ik AL © JEER 1 Non-acid #E: Thermic
PCO02 R ® fif Pl A T © JEER 1 Non-acid #E: Thermic
YCO1 R e fif PR A T JEER 1 Non-acid #E: Thermic
YC02 Fim® PR AT JEER 1 Non-acid #E: Thermic
RCO1 PR ® BFR AL T Acid #PE Thermic
RCO02 B® U A AL® 2 Non-acid #PE Thermic

TE: B2 E b, FlE PCOL, PCO2 F1 YCO1 J5E LRk />, YCO02, RCO1 Al RCO2 P 7E LA K73 . Note: In
determination of mineralogical types, Profiles PCO1, PC02 and YCO1 were analyzed for sand content; and Profiles YC02, RCO1 and RC02
were for clay content®Coarse bone loamy; @Clay loamy; ®@Clayey; @ Heavy clayey; ®Silica type; ®Silica mixture type; @Illitic mixture
type; ®Kaolinitic type

PC BEBT AT REJE A UARAHDLA, & & 0P A FOHABRL YO BEBUR F I R AL | #k MR, 32l KO0
Rt ", YC BT RT AR S T A R, fF CAnH R R AL5E ) BUR2m, AR 5 BK 701
SR o A AR, Z DU LORIAR /NG RO S JEOIR 2 9 K o R 0 — 38 = 3K 7 Ak
BAZRYBUN E, HOCUAfAAE. PCREBLIERR O, SUH R H A9 5 50 A A R X
EAEﬁ%\é*ﬁﬁ%,I%%ﬁmﬁ@ﬂH% SUMEERAEATAE . SR, SR IS IE B IR0
AR 2 W X, A B R e Wm%%?ﬂ,ﬁ%@&%(mﬁmwﬂﬁ)%%
MELUR AR ISR RS IR AEAL , (S DI IR b AL T R AN TR R W A S m b, R E
TSRS 5 PC R H R LI, s C e R T B R KRR, YC BBk
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BB RN W KR o, H AR
AETE B R B SRR AE Uy K SR sl +
KA RBLR R e, PIASOR T YCO1 15 k38
RO £, EERTEN, EHEU
B RC BEFN E 22 th A K E R R B, #E
MBI MT, G opBL PR E
Jo, EAHERUT 35 (L BLBE P 0 g T AT i R
Dt 1280 e b A IR T K X s ( sk ),
HEBWHEE SN R, XHHEKH 1
ey pH WA S5 T2 -4 (8] 1b); RC BEITE &
Bk, HORFM LSBT, b AT s A R
WaRENEFED, SBOXRTE LT W21k d
KAy NS, A IHHEZ LU SR B
T BBRITER; 2 RC BT AT B AL 2k 2
R AR, H & T 5 Bk A A
B, OB Em Y (PCFIYC R ) RERSE
42T, — Bk SYR HAE 140 em IREETE I
e S RN R X N & s 3 | = B EA N R 7 g A
Wim %

32 AXFEIWNEMENRYELS TEFHERE

)=o)

NGB 3 P S DU & B B e
FArRAEAEW B 25, PC Il YC K5 /K I 3 H:
ARG, 45a3 2 WA, RIERRER R
PR SR EA RS R AR E
L B AL O Ak A A R R R G, ]
A2 KB A A5 A A A T s /K IR RS, AL
WHTETHERZH R RN T ERE, H A3 EEE
AR A I R I, Bl K ) IR D AR T 1 5
T2 Bk, REAVEREI 0 N IER L R
R ILRI S ECPC A YC & F K H 3 B R
BEA,  p T 2o i 5 9 3 2 BRI )R
ORI PC A YC & B AT IBEE S50, x5
B R E R —8CP b, AREHETH
PC KB WK H 8 A f T 5 e, R
WF: (1) 3 F BRI B9 A A AR A b
AT R R (2) MM T b, 7
Beekorh . ¥ EAROY BB B RN S KBk R
NHHEBRELZHI0A (EHHE SHENZED R
1 m), ARefH7KHIERHEKZ. i PCO1 A9BSR K
INGE SRR S, PCO2 (4 UKL /NG ) Ay A g

. I PCO2 () Brl 28R A i s, 2R N
WIHHERBHEZ AP EERIKE, RR)ERE
R (% 2), JEWfekSd b, 52 B R I
BUEH, #HERZER, BUKZE LF, ZRiEIRZE
56 Brl JZ .

EZWEY (PC A YC) KEMIKHEHT
J2 WU B A A R A AR S B R T B2,
FELLEZE+ RC A B 17K H 448 H i B A ik 5
FIVRRIE 5 52 00 N0 S S 4/, BOKBRE 75 PC
FlYC KB R7K I A3 L 25 S Ak ke 3w b bk
RN, PR T IR R, 7ERHE
UL B AU B AR R A, ept Ja )3 A 5 k2R
KHEAN L5 1 RC BY7K B 439 iy T B Ak s JE 55 7
FIBEER R R, 78 AR BEE R Heis s Stk ek
Ly N TG € L E SRS - W N
Hlm RCO1 PB4 2@ 28 B R A IR A Y,
RCO2 W P2 A E e A A8, R T : (1) 3%
KUY T W A (2) KIHER &35
RC & & MK B EHEH AT YRR A S 218 AR
FEMmiE AP e 2 FIE 1o "L, i R COl
1) pH #AIK, hILM A ERAL, RCO2 Y pH £,
IR EE R, 2T RC A H AR R R
IR G WL S Bk R e 2 B T, T
HoKH EEAKBHERTS, E3hifefegi kA, %
FITE RCOT A7 AR FNER Bk 52 iy 2 ) M R 1, RCO2
A A A R B 2 o 2 31 A A R

4 4 ik

EERTEN, masagit (PC), ¥
Fit (YC) Mgzt (RC) 5§ 3 M HSE IR
Yy E Y MR 5L 1l - 498 43 S A O 3 R A T TR
e R TR I AR AL A TR s 1 3
AN, EmEW (PC A1 YC) fiL it (RC)
B Y S IK I S i A A 8 kSR KB
T+ AR EF KB N L 2 MR YC K F W
BT AT 8 A BE SR, R H K S5k
PR, BB M R KA, SAER
T KRB s DUBRERIE . KIS RS A
M 572 by - A A IR 0 bR DE AR, 1A T 2 e - 44
4y, A% PC A1 YC K& W5 458004 M AEIE £
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