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Fig. 1  Map of sample sites in the Jianghan Plain marked with sampling cites

http : //pedologica. issas. ac. cn



4 4] Wk 0755 VL D0CF St A b 98 0 R 4 002 e 23 18] 43 A BF 5 763

x1 BERMEHRESREBR IHAAATRX

Table 1  Parent materials and landuse of the soils at the sampling cites

Q4 i — Y

Q3 #+ Q4 AR Q4 VAT it i AR Wy ) )
Q4 river alluvium
Q3 loess Q4 lacustrine sediments Q4 river alluvium
and lacustrine sediments
KRR AE — H-1 HH -4 HH -5 HH -8
Paddy-upland
rotation
Fie H — H-14 — JY-5X-10
Waste grassland
LS H-9.X-6 — D-1D-2 H-5H-7H-8H- D-3 HH-11.J-5]J-8.JY-3,
Upland 13)HH-12 HH-13.J-2.J-3.J- JY-4
4J-6.J-70-9JL-1JL-2,
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Table 2 Diagnostic horizon and diagnostic characteristics of the typical soil profiles of the Jianghan Plain

LW 2 12 W
Diagnostic horizon and diagnostic

characteristics

1 4=
Profile No.

W Rz

Ochric epipedon

KB 2

Anthrostagnic epipedon

KB B G

Anthrostagnic evidence

KA

Cambic epipedon

KB A R
Hydragric horizon
R
L. C. of alluvial deposits
T 1 K S5 R B

Aquic soil moisture regimes

IR b K A3 R L
Peraquic soil moisture regimes
Nt K AR a3 R B

Anthrostagnic soil moisture regimes

T 7K 23R B
Udicsoil moisture regimes
7 FRAE
Gleyic features
AL IR SRR AIE

Redoxic features

A1 KA

Calcaric property

HhHE A AN

Base unsaturated

iz

Argic horizon

D-1D-2D-3D-5H-1H-5H-13 H-7 H-8 H-14 HH-4 HH -5 HH -8 HH -11 HH -
12 HH-13.J-2.J-3.J-4J-5J-6J-7)-8J-9JL-1JL-2JY-3JY-4JY-50-2,0-7,
X-5X-7X-8X-9.X-10

D-4H-2H-3H-4 H-6H-10 H-11 H-12 HH -1 HH -2 HH-3 HH -6 HH -7 HH -9,
HH-10.J-1JY-1JY-2JY-6.0-1.0-3.0-6.0-8.0-9.X-1.X-2X-3X-4X-11

D-5H-1H-9 HH-4 HH-5 HH-8.Q0-4.Q0Q-5X-5X-6

b-1D-2D-3 H-1 H-7H-8 H-14 HH-4 HH-5 HH-8 HH-13 J-4]J-5J-6.J-8.]-
9JL-1JL-2JY-3JY-40Q0-7X-7X-9

D-4 H-2 H-3 H-4 H-6 H-10,H-11 H-12 HH -1 HH -2 HH -3 HH -6 HH -7 HH -9,
HH-10J-1JY-1JY-2JY-60-10-3.0-60-8,Q0-9X-1X-2X-3X-4X-11

H-5H-13 HH-11 HH-12J-2J-3.J-7.JY-5Q0-2.X-8.X-10

D-1D-2D-3 H-5H-7H-8 H-13 H-14 HH -4 HH -5 HH -8 HH -11 HH -12 HH -13,
1-20-30-41-5J-6J-70-8J-9JL-1JL-2JY-3JY-4]JY-50-20-4,0-5.Q-7,
X-7X-8X-9X-10

D-5X-5

D-4H-1H-2 H-3 H-4 H-6H-10 H-11 H-12 HH-1 HH -2 HH -3 HH -6 HH -7,
HH-9 HH-10J-1.JY -1.JY-2JY-6.0-1.0-3.0-6.0-8.0-9.X-1,X-2.X-3.X-
4.X-11

H-9.X-6

D-4bD-5H-6 H-10 HH-2 HH-3 HH-5 HH-6 HH-7 HH-9 J-1.0-4.Q0Q-50Q-6 X-2,
X-3X-4X-5X-11

D-1.D-2D-3D-4H-1H-2H-3 H-4 H-5H-6 H-7 H-8 H-9 H-10.H-11 H-12,
H-13 H-14 HH-1 HH-2 HH-3 HH-4 HH-5 HH-6 HH-7 HH -8 HH -9 HH-10 HH-11,
HH-12 HH-13 J-1.J-2J-3J-4J-5J-6J-7.J-8.J-9 JL-1JL-2JY -1JY -2 JY -3,
-4 JY-5JY-60-1.0-2.0-3.0-60-7.0-8.Q-9X-1X-2X-3.X-4X-6X-7.X
-8.X-9X-10X-11

D-1H-4 H-5H-7H-8 H-13 HH-11 HH-12 HH-13 J-2.J-3.)J-4J-5J-7.)J-6.]-8.
J-9JL-1JY-4JY-50-20-5Q0-7X-3X-5X-7X-8X-9X-10

D-2D-3D-4D-50-1.0-3.0-4.0-6.0-8 H-10.H-14

H-9.X-6
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Table 3 Soil taxonomy names of the soils sampled in the Jianghan Plain
14 V. 29 ) W26 il T 25
Orders Suborders Groups Subgroups Profile No.
N S KB A WE KBS - BB E KA L HH -9
Anthrosols Stagnic Gleyi-Stagnic Anthrosols Fe-leachic Gleyi-Stagnic Anthrosols
Anthrosols o o
BT R+ HH -6
Fe-accumulic Gleyi-Stagnic Anthrosols
a1 H KA L HH -2 HH -7
TypicGleyi-Stagnic Anthrosols
BB KBNS 1 JE W BRE K HE A £ Q-6J-1.X-3.X-11
Fe-leachi-Stagnic Anthrosols Endogleyic Fe-leachi-Stagnic Anthrosols
3w BB KB £ H-3 H-11JY -2 HH-10
TypicFe-leachi-Stagnic Anthrosols
BRRAKBEN R £ I T R SRR B A H-6 H-10X-2 X -4
Fe-accumuli-Stagnic Endogleyic Fe-accumuli-Stagnic Anthrosols
Anthrosols
il PRk A £ H-2 H-4]JY-1HH-1
TypicFe-accumuli-Stagnic Anthrosols
i A KB R £ I 1T 7 KB AN D -4 HH-3
Hapli-Stagnic Anthrosols Endogleyic Hapli-Stagnic Anthrosols
SR UNR=PIN ISR H-12JY-6.Q0Q-1.Q0-3.Q0-8.0-9,
Typic Hapli-Stagnic Anthrosols X -1
HE L EHWTE L i FIEH T - R ML A IE W H - Q-4
Gleyosols Orthic Hapli-Orthic Gleyosols Dystric Hapli-Orthic Gleyosols
Gleyosols e,
AR FIEREKE L X-5.Q-5
Calcaric Hapli-Orthic Gleyosols
Ll FIEW R E - D-5
Typic Hapli-Orthic Gleyosols
Wi+ T3 I L ) 7 M A BE 7 7 N A I X-6.H-9
Argosols Udic Argosols Hapli-Udic Argosols Mottlic Hapli-Udic Argosols
I £ LR 2 WAL AT & KB 08 i 4P £ H-1 HH -4 HH-5 HH-38
Cambosols Aquic Ochri-Aquic Cambosols Anthrostagnic Ochri-Aquic Cambosols
Cambosols . R
AR R AR L D-1J-4J-5J-8J-9H-7,
Calcaric Ochri-Aquic Cambosols H-8X-7X-9 HH-13 Q-7
J-6JL-1JY -4
1 P R 6,00 1 4O H-14.D-3
Dystric Ochri-Aquic Cambosols
LR RC GRS P D-2JL-2]JY-3
Typic Ochri-Aquic Cambosols
ot I BUHT A o BURT A A0 R ok B B H-5H-13 HH-11 HH-12.J-2,
Primosols  Alluvic Primosols Aqui-Alluvic Primosols Calcaric Aqui-Alluvic Primosols J-3J-7JY-50Q-2X-8X-10
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Fig. 2 Distribution of the typical soil parent materials of the Jianghan Plain
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Fig. 3 Elevation map of the Jianghan Plain

http ://pedologica. issas. ac. cn



768 + b

g3
=

51 %

L FRHE Hel]

20 40 60

80 100 120 (km)

&4 VLB 5t i 2 4 B2 3 I i 1 s R

Fig. 4  Sketch of topographic sections of the regions typical of the Jianghan Plain

BN b - % SR A T I S ORI 2 A, A
ARAE it b 1 P97 0 VR AL R S B, 5 B K
F AR TT A 38 ~40m, — = IR N B TE 3 ~ 6m),
1M X R A7 37 W, B B R S LR I 2 o AR A
A,k M. JF B i T 5 O iz e i
i) 23 ) A 500 5 4% A A T 25 5, o B A R
SRR EAR — W8> B E B2, 50em + 2 HA
R MU Z 3, A vp B s ke, B, it
M TR A B A H A K b BB (H -5,
H-13 % W% 3),

SR P D b s AE R DAY WY R A b T
T P00 i 0 A o A B A e b A, HE K 55 A
5T b A R D S D T R HE 4 Ok D T
b EOKE B, M GE HF R R, R 2 RO K
Hb | F2 AR B0ORL /N 22 R AR S 0 5 b K R AR AR
X o 2K WIBR1E 52 w65 7m0 2 v, 2 IR
RE K BRAERX, 8% )Z K KB B
IKHFBLZ I R o I H R K A T S 3 R B
ST SO BE B A e TR A R AR R R R AE B
WK RO, AR X AR R IR
IR AEIE - 28 IF T2 73 K BF IR 0 40+
(HH -4 HH -5 %) 3% 38 % & @ 48 + (D -2,
JL =2 JY =3 %) Ff IR w4 (D - 1. -
9 45 WK 3)EWAK,

S D AR ML 2 43 A T 3R PN A I R S M 3O 3
RN EE IS e T N VA g = s e ke SN
TEA W B RAE . EKBHER T EA T A MK
KA IR, P T Z A A i v R AR Ak v LR
TR T KB Z RUK BF A AL R, & H UK A
o MR KBRS AR A R R K BE 2 2 i B
oA B S AF AR R B )2, 32 2300 43 il ek 3R /K B
Noht BB AKBEN R £ E RN £ E—
A AR 4 60 ~ 100em i [l P9 v & FRAE 19 C,
SRR RBKIEANE(Q-6.T-1) Fi@EEkB

KA L (H -3 H - 11) R R A A0 £
(X —4) Ff @ 2k KB £ (H -2 H - 4) iR
il B ARBFA 1 (X -1 (HH -3) 4%,

13 3t < 9T (8] 3t 4 M IR R AR ARUK B R
W M, DA KD T g 5t B 9T 3 AR 0 A5 i A
TR Jrg 78 3 3 W o B O B b B
A MR OKALAR R, KT 0. 5m, HE 2 5 MR 5,
H A5 W - K 3R D a9 R HE K R B T
BRI R, B FERBET LD -5.0-4),
1o 6 DX 3 O MRS B A, 28 N Tk R O i
WOE R LR A E KA L
(HH -6 HH -9) , Jf n] 48 25 ] £k R (k&) K HFA
H Kk
2.4.3 LS AT D) [ARYE iU o
AT EZA B oK PR 7 3, s i %
AT BE S B Al 32 B T, R o i XD D T8
TR AT T80 3t T — i 6 A K A, DRk o 0 3
P AT (S ) o A ik il W) B 7 HHE K T
B ACHF AL S5 B A T A SO 3 R B0 A
PF R T A F AR DT A (K 6) o AR b LT
JEUBU R B DX, 5t 4t b O T SO Wk R A R L
o> M2 AR K A, T IR BA K BE L&, K R
KPR R A £ o BE A KB IR A, K
RN AL 2 n] LAY =R 2 7 ) 7R F U
PR R KA B AL K T SOK B AR R R ) T
FOKBEN N Lo T 7 s S 48 oK 2 8 T R
TET T 08 S i 3t {288 A S 0T, B AT 58 A A K
B2 B T oK Al KBRS AL I8 J5UJZ 7 2R JR 8 B Bk A
F I8 BCH . B BB I 2, T R T B8 K B
Nyt o fEKBFRAL M B AL B B F T, 8RR L R
SR ZUMVA TE A, AR AR EE M R F SRR |
A WK B B BT — BRI, KB AL IR
MU BRI B R 2 /Y 1.5 A5 DL b, i Al S B ROk B
ANAt.

http : //pedologica. issas. ac. cn



4 1 Wk 0755 VL D0CF St A b 98 0 R 4 002 e 23 18] 43 A BF 5 769

o HuAIFITH A Sample sites
Bl 5t upland
[ Kk Paddy ficld
|:| 7K 38 Rivers and lakes

- HAth Others

40

£ BRI W I o DN

Fig. 5 Land use map of the Jianghan Plain
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Fig. 6  Schematic diagram of the successions of the main types of soils in the Jianghan Plain

TE AR JL R ) 3 T DX, 32 00 A 1] 7 O R0
BHdo SIFIZ B, WE M X R K AL AR, SE
RE AT HERE PR S AR T A K IR B A
SV BT AL, A AR AL 1 T E T

MIX BB BB, FEFET LRZR
60cm i Fl NATI AT 1 B R AR 1Y L3 0 & 0 5 /K BF
Nk BEHE H TR K AL B E— 25T B, AR AT
SiR, I B K UE AR B 2 TR Rk SROKBE N o i Y

http ://pedologica. issas. ac. cn



770 + b

£l 51 %

NI B B BH, k07 I Ja B, 2 S BUR R LR
B AR T A R R A i M 2 R A A g
B EPonE At

AL, N &3 Bl % VB0 S A 3328 R 73 A 1) 52
Wi AN I SE B o — O T, BT TR M A K HE S
4 T KAz T N A A B i O 5 i A
TARCINLIDECr =/ W IS I WO (B I W/ N (R (B e
A5 AR b 0780 32 3 DX, 3R K AL &, A 5 X
FEEONRE o 53— T5 1, N2 Bl 7 52 0 4 4
PREE A, N2 Sl S B SRR By TR I B A L
TR 1) SR At U 4 4% b O s R 1 D0 T T 38 3
PRI 3o B I =M b 9 R 45 2 R B AL 2
TRy S ) EE KD )

3zt i

HRCTE LRGN KRR (F =) ), BEW
B B BT 1 V00 D 32 A 2 W )R RS W
P AR 3 645 bR T B AF 5 X A S R T
IR NCh AR BT i ORI RS S A
49,5 AN ,8 A2k, 18 I,

PO et S R DI AN RS
PR 2R 2 0] 78 S e A ke B, 4% B ] R G 0 2R
SE I VDU 8 DX i 328 080, 52 B A AL Y
Aii , 3% 4 I B ZE A B2 A 2K R Y SR AL A
eI, JE HE N 26T B o W B | HE K
B KPR UL T R A AR T T A (]
PN o

PSS B IT R BT b R LA A
D, IR E T L3 32 2R PR R . AT AR B &
Py B TT I B, Al sk S 58 AR AR O B 2 S
FRME . TR KBS AR, i A — P 5
X PEBIF 5T ) B

5% XM
(1] ZeFh . hE LRGN K - Ik - S R

AL . 1999. Gong Z T. Chinese Soil Taxonomy : Theory,
methodology and practice (In Chinese). Beijing: Science Press,
1999

o A 2 B et R ERIE ST M R A A, P L
RO FBHARHIEN . TEHTERE SRR . 3
fi. &S B R 2R OR % AL, 2001, Chinese Soil

Taxonomy Research Group, Institute of Soil Science, Chinese

(2]

Academy of Sciences, Cooperative Research Group on Chinese
Soil Taxonomy. Keys to Chinese Soil Taxonomy ( In Chinese) .

3rd ed. Hefei: University of Science and Technology of China

[3]

[9]

[10]

[11]

[12]

[13]

Press, 2001

TR, R, BREW, . BERAESRSSE.
Bl ek, 2007. Gong Z T, Zhang G L, Chen Z C, et al.
Pedogenesis and Soil Taxonomy (In Chinese). Beijing: Science
Press, 2007

BWIZE . WTPEAE L 3 SRR A R G AT . L
2, 1995, 26(4): 153—156. Zhang M K. Study on character-
istics and soil taxonomy of mountain soil in northwestern of Zhe-
jiang Province (In Chinese). Chinese Journal of Soil Science,
1995, 26(4) : 153—156

Whfid & . Al A R GO 2 A A LA L Il
i, 2001, 19(1): 1—8. Chen J F. Classification and distribu-
tion of mountainous soils in Fujian Province based on Chinese Soil
Taxonomy (In Chinese). Journal of Mountain Science, 2001, 19
(1):1-8

S, AR RE, SREENE, L PO A R G A I AT
PU I AN K272 4, 2002, 20(2) : 75—80. Xia J G, Deng L
J, Zhang L P, et al. Study on soil taxonomy in Sichuan ( In Chi-
nese) . Journal of Sichuan Agricultural University, 2002, 20
(2):75—80

MRk, ROCH, BT . WRE R ES KRN RS
e . b EEsRR, 2003, 40(2) : 171—177. Chen Z
C, Zhao W J, Gong Z T. Correlation of soil taxa of Hainan Island
between Chinese Soil Genetic Classification and Chinese Soil Tax-
onomy (In Chinese). Acta Pedologica Sinica, 2003, 40(2):
171—177

WERAE, kBRI R AR S R G RIS &
HE2 4, 2005, 42(5) ; 721—729. Feng Y H, Zhang Y Z. Ge-
netic characteristics and taxonomy of soils in the Jinggangshan
Mountains (In Chinese). Acta Pedologica Sinica, 2005, 42(5) :
721—729

[, XA . BER AL b s R E R R G
WEgE . L3R, 2007, 44(5) : 777—783. Gu Y P, Liu F C.
Taxonomic classication of soils derived from purple-red sand rocks
in south Anhui Province (In Chinese). Acta Pedologica Sinica,
2007, 44(5) . 777—783

AR, TorA, SRRk, & . =VIFH X R A A S
RGN L HESEIR, 2011, 48(1) ; 10—20. He Z J, Wang
L D, Guo L N, et al. Genetic characteristics and taxonomy of
soils in the Three Parallel Rivers area (In Chinese). Acta Ped-
ologica Sinica, 2011, 48(1) . 10—20

P Ik U . W BT T R VR UK D e B I VT R T i b XY o R
B MBI, 1986, 41(4): 302—310. Yang D Y. The pa-
leoenvironment of the mid-lower regions of Changjiang in the full
glacial period of Late Pleistocean (In Chinese). Acta Geographi-
ca Sinica, 1986, 41(4) : 302—310

Rt D s ISP AR X B TE R Al B 5 1 AR
& Al FE T, 1991(3) : 84—92. Zhu S G. Agricultural re-
gion formation and agricultural environment changes in historical
period of Jianghan Plain (In Chinese). Agricultural Archaeology,
1991 (3): 84—92

MRIT, BRW], FhAs, 4. 3T 50 AR R VLU R K Sl i Ak
AT . KD B IR S BT, 2006, 15(2) : 244—248.

http : //pedologica. issas. ac. cn



4 14

Wk 0755 VL D0CF St A b 98 0 R 4 002 e 23 18] 43 A BF 5

771

[14]

[15]

[16]

Deng H B, Cai S M, D Y, et al. Quantitative analysis on the
evolution of Jianghan lakes region over the last 50 years (In Chi-
nese). Resources and Environment in the Yangtze Basin, 2006,

15(2) ; 244—248

bt el K2z2a 4, 1990, 16(S3): 111—115. Wuhan Agro
Meteorological Experimental Station. Initial approach to the
change law of the underground waterlevel in Jianghan Plain ( In
Chinese). Acta Agriculturae Universitatis Pekinensis, 1990, 16
(S3): 111—115

EEH, FEE.
RIS R . B Rl K2E2dik, 1963(1) : 23—35. Chen Q L, Wang

TLDC A s 35 B 5 ol 2 7

F B, Yin G K. The relationship between topography and agricul-
tural production in Jianghan Plain (In Chinese). Journal of Nan-
jing University, 1963(1) ; 23—35

NPAR . CBCFR 2 5258 AR KR . st o 4,
1994, 49(1) . 75—83. Liu W D. Soil type and comprehensive
physiographic regionalization of Jianghan Plain (In Chinese ) .

Acta Geographica Sinica, 1994, 49(1) . 75—83

Chen Jiaying Cai Chongfa’

AR, BFE, BRI . VLDOF IR A R 09 B 4 28 1k K
JCHR R R oA . HBBTSE, 2003, 22(4) : 423—431. Li R [17]  Brekss,
D, Cheng X J, Sui X L. The spatial-temporal pattern and driving
forces of land use change in the Jianghan Plain during 1990—
2000 ( In Chinese) . Geographical Research, 2003, 22 (4) .
423—431
HFE, ETR . LR ESLREMOIE . JLat Bl [18]
Rii#t, 2012. Zhang G L, Gong Z T. Soil survey laboratory meth-
ods (In Chinese). Beijing: Science Press, 2012
WA AR 3 . VDO T KA AR L LR RTR
TAXONOMY AND SPATIAL DISTRIBUTION OF SOILS TYPICAL
OF JIANGHAN PLAIN
Chen Fang Zhang Haitao Wang Tianwei
( College of Resources and Environment, Huazhong Agricultural University, Key Laboratory of Arable Land Conservation
(Middle and Lower Reaches of Yangtze River) , Ministry of Agriculture, Wuhan 430070, China)
Abstract

A total of 69 soil profiles typical of the Jianghan Plain were collected, identified and classified in line with

the “Keys to Chinese Soil Taxonomy ( CST) (3rd ed. )”, and their diagnostic horizons and diagnostic characteristics were

determined, and their attributes in the taxonomy defined. They were sorted into 5 Orders, 5 Suborders, 8 Groups and 18

Subgroups. Besides, influences of soil parent material, topography and human activities on attributes, spatial distribution

and evolution of the soils were discussed. Results show that the CST system reflects properly relationships of distribution of

soil types with spatial variation of its influencing factors, such as parent material, topography and human activities, which

has provided some practical examples for further perfecting the soil taxonomy.
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