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Fig. 1 Distribution of purple soils and sampling sites in Chongqing Municipality
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Table 1 Soil-forming environment of the tested soils
GRS 3K I ER AL
:iﬁ HA5 Hfim njlz;c SR B + il
Location Lithostratigraphy Parent material Land use
No. (m) position
701 AN R 317 i Fe b3 VBN 1,s T WAL TR R S (B )
Z02 KA R AT 254 R VR4 s WY (00 AR LFRIER St (Biih)
703 T DXRE A 1 270 bk BT I Tl AL sR B R St (B )
704 X > A 283 MR 3k THE AL s WY (1) A RLsR R S (i)
705 i % DX S A 279 1% Fe o0 BT Js Jes KA ER TR S (B )
706 ] 5% X 327 % e VPRI s W, e WAL ER AR S (B )
707 R X 4 i T8 390 % F 3 BEHPUA Jp W (TU) AL A RALERIR S (B )
708 R X PR AR 515 I L B A Tp et WAL ER AR S (B )
709 TRE XA S 395 1% Fe 3 WENA s e (30) 5. BakUeskBB 5 (Bibh)
Z10 5 B XU A 343 IR BT I Jesa ALk bR St (P )
Z11 FLR = A4 688 IR Pk K Ky b KL 3R B AR St (Pih)
Z12 T IX =4 696 G bk Fe K Ky b2 KA SR B AR St (Pih)
713 X = A4 688 IS F 3k K Ky b2 KL B B AR St (Pih)
Z14 TLHEX A bR AL 588 MR K Ky b e (T0) AR St (Hih)
z15 LXK o L 1027 il by Je K4 Koj b WAL TR A S ()
716 TLHEX A AR AR 613 Rl 3% YENHEA Jp Tes WAL TR AR S ()
Z17 TTHE X 7K A 275 MR 3k RN AL Is b TR KA R S (B )
Z18 TLHER K 244K 275 MR ok VRN AL Ts Je KA R B i (B )
Z19 VT X A g 8 301 M ok BRI T,z Je e KA AR B S (Bl )
720 L HE DK R T 4 233 R P BRI T,z Ve KA AR B S (B )
721 TLHEIK K D448 280 MR R 3 UHE AL Jos T K AL FR SR Mty (B )
722 BEILIX 40 263 M R 3k BRI T,z s AR B R S (Bl )
723 BE LX) 4 291 S BT s Tl WAL FR 3R St (Hiih)
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No. Location (m) position Lithostratigraphy Parent material Land use
724 BT IX k4 874 ol B3 AT ;p b WAL AR I TR S ()
725 R B ARAH 269 (7 FLZR 4 Tob Tem WAL AR Y b ()
726 A LB 874 Tl T ELAR 4L T,b Jei WAL ER YL AR S ()
727 PR RER e 612 (I UHE AL Jos Ye i WAL AR R S (B )
728 = B E R4 446 o Fr TESREA Tp . Tem WAL AR Sty (Hen)
729 T3 M X T ) £ 326 RT3 UHE AL Jos WA Ve R RS S ()
730 L T 441 bt B Tp Tes . W KAk R S (W)
731 BB 485 P 3 e I,p T Wa MALER IR b (B )
732 AR 564 b AL 1,p Tes . W KAk AR S (W)
733 S8 PN 323 e b YESHIA Tp Pt Wa AR AR b (B )
734 TR AL i 224 IR F BT Iss e WAL TR b (B )
735 T BT 4R 372 bk BT I Jei AL R B AR B (BeUes )
736 T LR G 407 L b VAR AL Jos e . W H AR SR b (Hesps )
737 7 X\ 339 IR T VAR AL Tos W (1) ARk Y S (i)
738 T e KU A 520 Q1IN 3 RANSEH T f Te (T) AR S (Heh)
739 JURF X R ATE 515 IR T B RAISCH T f e (T0) H LB S (Heh)
740 b X 2% 585 QI3 VR AL T8 s P KA R B R S (Hh)
741 b X R AT 736 iRl ok VR AL T8 et . s AL IR B A S (Bh)
2 45 B 2.2 HIEFERSMELER
2221 HIEOEA R, RN BMEEEHLIE
2.1 iR IERR LIRS BRI I R 2 AR SOR R T R i

LA UL ) S TR L D 224 ~
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Table 2 Profile patterns and hue of the tested soils
T T Ay 2 il CFre) Y
Profile No. Profile pattern Hue ( Dry or wet )
Z01 Ap (0~18) *-Bw (18~50) —R (>50) 7.5R
702 Ap (0~20) -Bw (20~60) —E (60 ~68/75) —R (>68/75) 7.5YR
703 Ap (0~10) ~AC (10~20) -R (>20) 10R
704 Ap (0~20) —Bw (20~38) —BC (38~45) —R (>45) SYR
Z05 Ap (0~20) —AC (20~25/30) —R (>25/30) 2.5YR
706 Ap (0~20) -Bw (20~42) -R (>42) 2.5Y
zZ07 Ap (0~20) —Bwl (20~45) -Bw2 (45~52) —-R (>52) SYR
Z08 Apl (0~18) —Ap2 (18~23) —R (>23) 10RP
709 Ap (0~20) -Bwl (20~46) -Bw2 (46~70) -Bw3 (70~105) —C (105~ 148 ) 2.5YR
Z10 Ap (0~20) —Bwl (20~34) -Bw2 (34~40/44) —-R (>40/44 ) 2.5YR
Z11 Ap (0~20) -Bt (20~50) -BC (50 ~70/95) —R (>70/95) 7.5YR
Z12 Ap (0~18) -Bt (18 ~50) —-R (>50) 7.5YR
Z13 Ap (0/7~20/25) —AC (20/25~30/34) -R (>30/34) 7.5YR
Z14 Ap (0~20) -Bwl (20~44) -Bw2 (44~80) -Bw3 (80~ 116) -Bw4 (116 ~152) 2.5YR
Z15 Ap (0~20) —AB (20~45) —Bt (45~90) -Bw (90~ 140) 10R
Z16 Ap (0~20) -Bt (20~58) -BC (58 ~68) —R (>68) 2.5YR
19 Ap (0~20) -Bwl (20~32) —Bw2 (32~41/45) —C1 (41/45~50/60) —C2 L0RP
(50/60 ~85/91) —C3 (85/91 ~138)
Z18 Ap (0~20) -Bwl (20~32) -Bw2 (32~40/60) —-R (>40/60 ) 10RP
Z19 Ap (0~15) -AC (15~21) -R (>21) 10RP
720 Ap (0~20) —Bw (20~51) —-C (51 ~74) -R (>74) 10RP
o1 Ah (0~18) -Bwl (18~37) -Bw2 (37~57) -Bw3 (57~85) -Bw4 (85~112/117) -R 10R
(>112/117)
722 Ap (0~20) -Bwl (20~45) -Bw2 (45~56/80) —R (>56/80) 10RP
723 Ap (0~20) -AB (20~40) —Bwl (40 ~65) -Bw2 (65~90/100) —-R (>90/100 ) 7.5R
Jou Ap (0~19) -Bwl (19~30) -Bw2 (30~45) -Bw3 (45~65) -Bw4 (65~76) -Bw5 YR
(76 ~90) —-R (>90)
725 Ap (0~14) —-C1 (14~45) —C2 (45~125) 10RP
726 Ap (0~20) -Bwl (20~45) -Bw2 (45~70) —C (70 ~90/100) —R (>90/100 ) 10R
727 Ap (0~20) -AC (20~28) -R (>28) 10RP
2% Ap (0~19) -Bwl (19~30) -Bw2 (30~65) -Bw3 (65~90) -Bw4 (90~ 120) —C sy
(120~ 140)
729 Ap (0~17) -Bwl (17~37) -Bw2 (37 ~54) -Bw3 (54~65) -R (>65) 1ORP
730 Ap (0~20) -Bwl (20~36) -Bw2 (36~46) —R (>46) 2.5YR
731 Ap (0~19) -Bwl (19~35) -Bw2 (35~50/58) —-R (>50/58 ) 5YR
732 Ap (0~14) -Bw (14~39/42) -R (>39/42) 5YR
733 Ap (0~16) —Bwl (16 ~46/54) —Bw2 (46/54~70) —R (>70) 10RP
734 Ap (0~20) -Bwl (20~38) -Bw2 (38~51) -R (>51) 7.5R
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gk
EilRes ) I A i () Y
Profile No. Profile pattern Hue ( Dry or wet )
735 Ap (0~16) -Bwl (16~44) —Bw2 (44 ~70/76) —2Bw3 (70/76 ~122) —2C (122 ~138) 2.5YR
736 Ap (0~19) -Bwl (19~43) —Bw2 (43 ~64) —Bw3 (64 ~82/88) —R (>82/88) 7.5R
z37 Ap (0~19) -Bw (19~32/38) -R (>32/38) 10R
738 Ap (0~15) =AC (15~25) —-R (>25) 10R
739 Ap (0~18) —C1 (18~60) —C2 (60~100) —C3 (100 ~140) 10R
740 Ap (0~20) -Bwl (20~48) -Bw2 (48 ~86) —Bw3 (86 ~105/140) —R (>105/140) 10R
741 Ap (0~17) -Bwl (17~28) —Bw2 (28~40/45) —-R (>40/45) 10R

He D) R AR (AEREZE) B LEOR; 2) 55 PR T RN KRR, $A8cm, Note: 1) The soil hue

for different horizons ( not including the R layer ) in the tested profiles; 2) The numbers in brackets indicate the deep range of the

horizon, and the unit is centimeter (cm ) .
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Fig. 2 Main hue, value and chroma of soil color (wet) for different horizons in the tested profiles
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Fig. 3 Main hue, value and chroma of parent rock color (wet) for the tested purple soils
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Fig. 4 pH values of soil horizons for purple soils developed

from different parent rocks

4.4 ~8.1F15.6 ~ 8.5, &Mkl M &k A4 )2 Jioki & &
JEFR79.1 ~530.1 g kg™, Fc A A5 = 1 4 1)
WM Z24 W Bw4 )2 F1Z35/2Bw3 )2, Hoxt
JOF P - 38 J5T bl 43 53] Ry A T B RIORY B b AE
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T Rk E B2 L AR = T E30 em I
IR 2 SR & /S R EE 2Rk &
HoR1.24 ~1.38, & HElH 1) £ ZSOCH #il
FBIM1.71~17.30 g kg™', S ARAE Al = E 50 501
BAEH M Z03MZ39 %, FESOCHH <6 g kg™
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730, Z34. Z36F1Z41, SHLLH mrh R ZHET
J20.5 mol L' NaHCO = # A % & & e = 6 1
HEAERIE Z22 %, 430 132.5 mg kg ' F1149.5
mg kg o AR E & L 24+ DCBIR iR
T B A AL S B F N6.04 ~50.14 g kg™', H
T AN B A AN E 4 U B ARk =20 g kg Y
WAZIL, Z14, Z17, Z18., Z20. Z21, 722,
726, Z34F1Z35, £ U] & A4 2 B CEC, i [
H37 ~439 cmol kg "Bk, HIAKT24 cmol kg B
i, TEFITIZ02, Z06, 209, Z12., Z13 . Z14,
Z17. 218, Z21MZ22v, HAEZ Mk & &
=12 cmol kg 'Fiki HKClZ#EpH=<4. 58 Kk k2
O~ R S S VIR IUE S b2 s o T IS R B S i
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http: //pedologica. issas. ac. cn



576

e

Eie 55 3%

kg™, HLA SRR BE B A1 K SN

2.3 BETRFISHEE
2.3.1 2R R3] e Lk iR

B RRAKZE . EAZE . SRR BHERERIE MR
RN LR IZFAN MR T)Z . (1) Rl
®IE: R ChE RGP EER (F =) )
A BB R R I S A L AR 194N
HHAWRMERZ (£3) , KRR I EA B
REBHEHERZE. (2) BAERE . (CH & E
229K BAERGR)Z . (3) BHIE: #limZ02
A8 AR A A AT — JE S R RO A S A T, B A

R3

TR GAFEH G L, B RS HAF R — i 1
S Z LM A B AL BB AKEZ R 2L
13 o=y &7 UL T B:/E SO | o N o 1 e 2
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i L 15 R AY 32 BT R 00 B AR 1%

Table 3 Diagnostic horizons and diagnostic characteristics of the tested soil profiles

LW E RS Wk

i i . : . EiloRes
Diagnostic horizons and diagnostic
Profile No.
characteristics
WRZ Z01. Z03. Z05. Z06, Z09. Z11, Z12, Z14, Z19. Z20. Z21. Z25. Z29.
Ochric epipedon 730, 734, Z35. 736, 740, Z41
NEZAR
722
Fimic epipedon
)2
702
Albic horizon
A 701, 202, 7204, 206, Z07., 209, Z10, Z14., Z15, Z17., Z18, Z20. Z21,
e 722 723, 724, 726. Z28. 729, Z30. Z31. Z32. Z33. Z34. Z35. Z36.
Cambic horizon
737, 740, 741
HHEERZ
722
Agric horizon
B2
Z11. Z12. Z15. Z16
Argic horizon
SO TUA A TERHE
Z08. Z17. Z18. Z19. Z20. Z22. Z25. Z27. Z29. Z33
L. C. of purplish sandstones and shales
LR TUA . BPRRE AL A A R RRE
L. C. of red sandstones, shales and 741
conglomerates, and northern red earths
" 701, Z02, 7203, Z04, Z05, 206, Z07. 208, Z10, Z11, Z12, Z13, Z16,
A7 5T 4 i T
Z18. Z19, 7220, 721, Z22, Z23. 724, 726, Z27. Z29. Z30., Z31, Z32,
Paralithic contact
733, 734, 736, Z37. Z38. Z40., Z41
- N . 701, Z03, 7204, Z05. Z06, 207, 7208, 209, Z10, Z11., Z12, Z13, Z14,
2 = HEK AR
Z16, Z17, Z18, Z19, 720, Z21., Z22. 723, Z25. Z27. 728, Z29. Z30,
Udic soil moisture regime
731, 732, 733, 734, 735, 7236, 737, 738, 7239, Z40, 741
R K AR
715, 724, 726

Perudic soil moisture regime
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Diagnostic horizons and diagnostic
Profile No.
characteristics
i R 3] &7 2 NV 202
Stagnic soil moisture regime
AL IE AR
702, Z209. Z10. Z11. Z16. Z17. Z21. Z24. Z33. Z35. Z36
Redox features
Z01. 202, Z03. Z04. Z05. Z06. Z07. Z08. Z09. Z10. ZI11. Z12. Z13.
AP R R R Z14, Z15, Z16, Z17. Z18. Z19, 720, Z21. Z22., 723, 724, Z25. 726,
Thermic soil temperature regime 727, 728, 729, 7230, Z31. Z32. Z33. Z34. Z35, Z36. Z37. Z38. Z39.
740, 741
" Z01. 203, Z04. Z05. Z07. Z09. Z10., Z11. Z14. Z15, Z16. Z17. Z18.
BRBURS
720, 721, 722, 723, Z24. 7226, 230, Z31. Z32. Z34. Z35. Z36. Z37.
Ferric property
738, 239, Z40., Z41
FRBURR LB BT 4
702, 7206, Z09. Z12, Z13. Z14, Z17. Z18. Z21, Z22
Alic property or alic evidence
A1
Z03. Z05. Z07. Z08. Z10. Z19. Z20. Z23. Z30. Z34, Z35. Z38. Z39

Calcaric property
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Table 4 Classification and reference of the tested soils

HEA Kt (145
2o+ W ) R G843 2K

HYON A R A L (64

o A A g2 hE RS2
) T CSGC (1998) CST (2001)
Profile No. DES +4 W29 +24 W2
Subgroup Order Suborder Group Subgroup
72 N IR BHEACH - NEREBEACH L FRMENE AR £
- Anthrosols  Orthic Anthrosols Fimi-Orthic Anthrosols Dystric Fimi-Orthic Anthrosols
s b .0 WAL R T o B M S 57 2 AR
- Argosols  Perudic Argosols Hapli-Perudic Argosols  Typic Hapli-Perudic Argosols
219 i - WAL 3 7 1 i M VR 308 R A Yl i
Argosols Udic Argosols Acidi-Udic Argosols Typic Acidi-Udic Argosols
216 RS o, -0 Wt T I £ R I Yk T U FARGREQ SRR N
o Argosols Udic Argosols Ferri-Udic Argosols Red Ferri-Udic Argosols
J11 B 5 - ISR P 7 I £ RO b L KESUER Bt T b £
Argosols Udic Argosols Ferri-Udic Argosols Mottlic Ferri-Udic Argosols
, o [LRERRITE .
e L A L WA 1 _ , BRI R R AR 1
724, 726 i85 e v Hapli-Perudic
Cambosols Perudic Cambosols Ferric Hapli-Perudic Cambosols
Cambosols
720 R Ei 3= T e £ S EMEAEE - AR 5 G ARIE £
- Cambosols  Udic Cambosols  Purpli-Udic Cambosols Calcaric Purpli-Udic Cambosols
717 718 R e, - E(5IAR T A £ SENEAEE 1+ [ JERTAIEE
N = :
Cambosols  Udic Cambosols  Purpli-Udic Cambosols Dystric Purpli-Udic Cambosols
. S I+ W IE - ORI £ BESCS A IE 1
IR ) e
Cambosols  Udic Cambosols  Purpli-Udic Cambosols Mottlic Purpli-Udic Cambosols
229 I e 1 P9 A £ SENEAEE W73 5 T A +
Cambosols  Udic Cambosols  Purpli-Udic Cambosols  Typic Purpli-Udic Cambosols
o1 — T+ P9 A £ BRI A BESCER T e 1
Cambosols Udic Cambosols Ali-Udic Cambosols Mottlic Ali-Udic Cambosols
206, Z14  EpHAEELT W WAL AR AT £ TR AT+
N T -
Cambosols Udic Cambosols Ali-Udic Cambosols Typic Ali-Udic Cambosols
Z01. Z04, —— At L P9 4 £ BRIk A FARGRIQ T RITAIEK 5/
Z09. Z40 Cambosols Udic Cambosols  Ferri-Udic Cambosols Red Ferri-Udic Cambosols
731, 732, - .
236 737 I i/ i AfE £ R 5 Pk i A FARGRIQ Rl 3/
\Z41 ) - Cambosols  Udic Cambosols  Ferri-Udic Cambosols Red Ferri-Udic Cambosols
Z07. Z10, P S S p s S S 1
73 730 e e+ P9 A £ BRI T A L Z AR BT A +
Z34; 23; Cambosols Udic Cambosols  Ferri-Udic Cambosols Red Ferri-Udic Cambosols
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gk
o R A 426 T LIRS
RillaR=a CSGC (1998) CST (2001)
Profile No. Wk 14 W % Wk
Subgroup Order Suborder Group Subgroup
Jon ot 40 MR R ARHE LI + R AT
- Cambosols Udic Cambosols  Acidi-Udic Cambosols Albic Acidi-Udic Cambosols
728 AT (7w T8 A 4 fa] & M 4RI 3 15 A i A 4
- Cambosols Udic Cambosols  Hapli-Udic Cambosols Typic Hapli-Udic Cambosols
208 719 P — I IEHH  4 BEIERHN L A RS O IE B L
’ - Primosols  Orthic Primosols  Purpli-Orthic Primosols Calcaric Purpli-Orthic Primosols
5. 727 EELS FRCE ERERE S5 GIE A B L 4 T A
’ - Primosols  Orthic Primosols  Purpli-Orthic Primosols  Typic Purpli-Orthic Primosols
203 738 e — B+ TE T T TE T R A JBT I TR
Primosols  Orthic Primosols Udi-Orthic Primosols Lithic Udi-Orthic Primosols
s I L ERRAE N E 3R I O
- Primosols  Orthic Primosols Udi-Orthic Primosols Typic Udi-Orthic Primosols
205. 735 ERHAEELD B EH B M T S I 1 A T
Primosols  Orthic Primosols Udi-Orthic Primosols Typic Udi-Orthic Primosols

D Acid purple soil; @ Calcareous purple soil; @ Neutral purple soil
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Fig. 5 Development and classification in the Chinese Soil Taxonomy of purple soils in Chongqing
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Higher Category Partition for Purple Soils in Chongqing in Chinese Soil
Taxonomy

CI En TANG Jiang LIAN Maoshan CHEN Lin WENG Haolu FAN Jingjing WEI Chaofu

( College of Resources and Environment, Southwest University/Key Laboratory of Arable Land Conservation ( Southwest China ) ,

Ministry of Agriculture, Chongqing 400715, China )

[ Objective ] It seems that so far little has been done on classification of purple soils in

Chongqing in line with the Chinese soil taxonomy. Therefore, a systematic study in this paper was conducted

to attribute the purple soils in Chongging in the Chinese Soil Taxonomy ( CST) at the higher category
level, and establish references between the Genetic Soil Classification of China ( GSCC ) and CST for the

soils, in an attempt to promote development of quantitative classification for the soils, and provide certain
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scientific references for survey and mapping, resource evaluation, rational utilization and improvement of
regional soils. [ Method ] Field soil surveys were conducted to specify forty-one soil profiles of the purple
soils in Chongqing, and 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 CST level by
level. The references between GSCC and CST were established for the purple soils at the subgroup level.
[ Result ] The forty-one purple soil profiles were sorted into 4 orders ( Anthrosols, Argosols, Cambosols
and Primosols ) , 6 suborders ( Orthic Anthrosols, Perudic Argosols, Udic Argosols, Perudic Cambosols,
Udic Cambosols and Orthic Primosols ) , 12 groups and 19 subgroups in CST. At the order level, most of
the soil profiles were sorted into Cambosols, which was followed by Primosols. Cambosols or Promosols in
CST corresponded to three subgroups (acid purple soil, neutral purple soil and calcareous purple soil ) in
GSCC, while Argosols in CST did to only one subgroup, namely, acid purple soil in GSCC. Among the 25
purple soil profiles sorted into the Udic Cambosols suborder in CST, only 5 could further be sorted into the
Purpli-Udic Cambosols group, and most (or 15) into the subgroup of Red Ferri-Udic Cambosols under
the Ferri-Udic Cambosols group, and into three purple soil subgroups in GSCC, separately. Topography,
elevation and parent rock could obviously affect the diagnostic basis for classification of purple soils in
CST at higher category levels. The first two affected mostly soil moisture regimes, while the latter did color,
profile development, physical and chemical properties of purple soils. In addition, appropriate farming
activities could turn purple soil into Fimi-Orthic Anthrosols. [ Conclusion ] Compared with GSCC in
classifying purple soils, CST is higher in capability of distinguishing the soils, identifying accurately typical
individuals and providing reference information for utilization and amelioration of purple soil resource
in Chongqing. Topography, elevation, parent rock, and human activities are the main factors influencing
classification of purple soils in Chongqing in line with CST at higher category levels. In order to further
perfect the CST, some suggestions are given for revising identification criterion of lithologic character (L.
C.) of purplish sandstones and shales, and solving the problem that the subgroups set under the Ferri-Udic
Cambosols group in CST fail to fully reflect the differences in soil properties between the purple soils in
Chongqing.

Key words Purple soil; Soil taxonomy; Diagnostic horizons; Diagnostic characteristics; Chongqing
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