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Evolution Process of Setting of Pale-Type in US Soil Taxonomy

YU Xingxing, YUAN Dagang’
(College of Resources, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: At the beginning of its development, the Chinese Soil Taxonomy referenced the US Soil taxonomy, citing no a few
concepts and names therefrom. The comparison between the two systems found that in the latter existed a Pale-type, which was
translated into a name that coincided with the name of a soil type in the former, but differed in connotation. The Pale-type in the
US Soil Taxonomy encompasses great groups and subgroups of soils, and its detailed retrieval conditions show that it is a more
specific category that has no similar soil type in the Chinese Soil Taxonomy. In the US Soil Taxonomy, Pale-type is used to
classify soils high in development degree and old in age. Through comparing and analyzing two editions of the US Soil
Taxonomy and several editions of the Keys to Soil Taxonomy, this paper briefly introduces the origin of the setting of Pale-type
and the revision course of its retrieval condition and retrieval sequence. At present, many pedologists have proposed to revise the
Chinese Soil Taxonomy. On such a basis this paper is going to expound how the evolution process of the Pale-type setting
enlighted the development of the Chinese soil taxonomy, with a view to providing suggestions for revision of the Chinese Soil
Taxonomy.
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FKHEA 1951 FFH IR LRSI, &k
HEMB IR TH 7 Wik ERY, (HrnaEE
N (R G5r55 ) ((ST)) PR s i 1
B R, 2, hE T 1984 FIF R T
T E R RS RIS, R 25 Y [
HRAE R [ L PRAF EA TIB IE . #hFE, T 1985 FIE AL
(P E LRGN CST ) PR RES: LA T
— RO EMARG R E . KEA 1983 FHRT
(RGN E) (KSTY) & 1 RYE, 7 2~4
FEIT—IR, HAT (KST) CHBHE4H 12 it (2014
) Bl IEEHR R P E RS RER
(CH=/0)) g, fad RIrAiFse, Hajte ikl
BT EINA HIER G FEMUA . TR L [
HIEX , P TR-2E TR REBEKIXAF7E L Fh
AT HA ) AR B AT E IR R G
Gy ISR AR AR TE A 2 B e e, AR R A
TR AT AEZA, EEAEXF IR THE
IEE A28, HAk B ) Pale-2S AT LU U 0l
A 2SI, R AR SCRLGE X (ST ) Pale-
KR B GRS ET DI R KRG, EIT(h
B R G A K R ) AL

1 Pale- BRI E L

FEE RS ((ST)) BERTF s,
o T2 S BT R R AR MERY 2 m 5
BREFIE, WL 28I 8t - Ay INXE,  HRIF 30
N BRI A A, TR A A i
s (ST) O HH L A BRI 2% 2. AT —
JRIEE ST oL 50 cm MBI, o LY R
JRJE B AE 30~50 cm Z[EMHZAEAY THLE L2
Wi)= SRS —2F o RS, 25 4 e i
A R Z I, BER DL Y R R A
SRR IR SR TR TNR R LR ARZ Ry
Py TERRE 615 HUE - JZ B R P AL E N, BR
R R A P W B 5 B L A2 TR, B
SRS 1 J= R AL TR Wk s SRR 4
HTUEES A A LAR K ILRREE | R 0 A DL K
A RE T T DR b 15 0 e 28 07 5 4 5 D T A A
IR o R H AT (ST) b BAT 4 1 4 W
250 E, (AEIRE T Pale-28RY, Tk £7
SRR 3 MR vy - S 1Y 232 ) L

Pale- S BU7E 36 [F] + 3 R G050 2K & i b I A
IR AZ BV ALY, 7E 1960 4E A0 2 LR 5
ZMeh g R UL K, ELF) 1967 4E A A A 4L Yk R 2 kb
FEETTO P AN T Pale-+28, IR RE “pale-”
AR SO “HZMEE”, 1975 FIE R
(HERG2) BN “pale-” WIS LHIHN “it
FERE”, WRHARBSRHE S, “pale-” 1 AR Hi
BT HME “palaio”, A “W# (old) ZHE,
Bhidia A “paleosol” (i 148 ), Pale-ZRHI—FFlfH &
Ry TR S [ AR T AR S AR A B P
HRA -2 5 b DX 5 R - IR S AR i
K E I o RS L p 0 AR, “Pale-” J&
FHTE FRAL IS J 7 /8 B iy AR IR B iy 4y
KA AWFIE Y T AR RN HE PR T A R
TR TARRT AR A, LR X AR08, DR R i &
6 TR T DLGE WA 2 _FoRr R BT R, A TR
St £ A RS T Pale-1 21,

(ST) 1Y Pale-+ 245 135 J& —LEARIBIR KAy
3, W RRE D “Pale-” A T, BT
1225 AR T R R O 2 B KUK A B 5T R 7 I A
M, BRI g (R R A 2 S YRR
#r) —BHPEE “Pale-” ¥Ry “FRAF”, X HE LN
W4 (ST) i “pale” b “LEEF” Mk
PR BT, M(ST) MBSCKRE, “mE” X—
SRR AL AR I o T G — 2, PRk RS AT b
RS- Aak KGR PR BT, IFHES
X — P44 X ER At T AN TR BRI,
EIFAE G A T, BT iy SO
B LRI, TEASCH, A (ST) Ml (KST)
i “Pale-” MBIIFMEEN “HBE .

2 Pale-BRIRETT 2

2.1 Pale-ZKEIFIZEIRE

XA RR (ST) A (KST) " (% 1) AL
BB, Pale-28M FBAE + K —Riksr, WMV T
14 4~ Pale-+2¢, (ST ) 1E 2 R 78 A 4 Hr 34 i
T—mEWRER L, 6 M (KST) MkkT+
B A F R IER TR+ (Orthids) W4, Pale-+25 5
B b2 38 1A, 5 8 M KST MR T ¥ 15 bor-)
WA, PR TIEYE (ery-) WA, K JFE T4 T Y
Pale- +2RIHB|FEME N T, KEREFZMMAL, Pale-t
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KAk 14 4>, BTN S 4ER 2 B H R &S 12 H K Pale-H 2R AIEA L, (HIRX HA T
R (KST ), 14 4> Pale-+2 FILA 164 W, 7E B BE . WELE, B2 4N TEHWPESLT
WRK—%, RAHEERKLETH 24 Pale-WHK, Wzt

F1 BREELTIERFEHS LD Pale-+ 2

Table 1 Pale-groups in the US Soil Taxonomy relative to edition

+3% Great group

T4
7th (ST ) FREAFEBEITIR
Order 1st {ST) 6th {KST) 8th~12th {(KST)
7th { ST) Approximation
TRL SREFE TR L WA TR L
Aridisol Paleargids Paleargids MEFETRE L HAEFETSE L
MEIEE TR+ mEIEY TR+ Paleargids Paleargids
Paleorthids Paleorthids
Bt SRR UK ST VY Ut RE R HEK L SR TEVER L
Mollisol Paleborolls Paleborolls Paleborolls Palecryolls
RE IR L [ENSRAEE Y Kt R N Kt
Paleudolls Paleudolls Paleudolls Paleudolls
ST L SRE T SR T A SR T
Paleustolls Paleustolls Paleustolls Paleustolls
BEERKL WA ERHRL MEERRL WA ERHRL
Palexerolls Palexerolls Palexerolls Palexerolls
W TRE R HUKE 1 TRE R BUKIE 1 AR HOKIE - A eI 1
Alfisol Paleboralfs Paleboralfs Paleboralfs Palecryalfs
A NI L R R A TR R 1 A R I
Paleudalfs Paleudalfs Paleudalfs Paleudalfs
AT IA L PRE N TE A L SR T A £ SHET T A 1
Paleustalfs Paleustalfs Paleustalfs Paleustalfs
SRE E R RE E R YRE R L RE E R
Palexeralfs Palexeralfs Palexeralfs Palexeralfs
2t SRR TH BT SR T SHFT W B SR A T
Ultisol Palehumults Paleaquults Paleaquults Paleaquults
SR N At B EH TSN L AR L REEHETE N L
Paleudults Palehumults Palehumults Palehumults
BREE TN L S N A SRR 2 S N A
Paleustults Paleudults Paleudults Paleudults
REE R L SRE T SRE T R L SRE T
Palexerults Paleustults Paleustults Paleustults
WA E RN WA RPN A E RN
Palexerults Palexerults Palexerults
3T Total 14 15 14 14
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2.2 Pale-TEXWREHFMTL

Pale- 25 5 7 IR (ST) WRAN BT IR L
ZRNFENH 1R~ 12 J CKST ) Z ] iR 4 1%
AR, MBS Z W5 1 bt (KST) FEZIEH M
T SRR A, WA 1 AREIEE 12 ML (KST) Z[H]
D R A AR A B . WTLAE R, &
Pale- + MK R A ARWIRE 77, HoBE—2, #ilan
ZR A 5 A IR R SRR AS SR AR LA S A
A, PRAETUOR BT e ]38 40 i (o LA R A5 1A ] o
2.2.1 T 51 Paleargids: B T 57 Z WIH
MM A LA TR 1 m NG RES R
s KL FEE R 1 m NEYREE, BT
Jo 1 58 A8 1) 5 AR AR 430G T IR A R FLAE

Paleorthids U pH 56 5C F A LSRR | i A
FALZ R RLE B HTRS ], B FEE Orthids J7.4% (1 5
TH TR
222 Epit Paleaquults: MHBR T 56T I RLH"
YR ELE, SR T PR R 150 em YEFEIATC
A 5T B A SO b T

Palehumults: MR 1 2¢ T 7] XALA P M2
SEYE T BEA B £ 150 em N TG A R EME A R
FE b

Paleudults: MER 7« AR TN B Bt
F 125 om PIEA R SUAIE 1% S AH B 14 1
LAY — 2 DA B X WA S R0 OC T ] KU 0 1Y)
A o

Paleustults: I B& 1 )54 5C T 0] KUALEH 97, B4, |
SRR X SR G 2 Y R o

Palexerults: MH[5R 1 J5A ¢ T o] KAL) L B4,
SRR I SO G 2 i R o
2.2.3 3+t Palecryolls: 7E55 8 Wi (KST) ZHiH
J Paleborolls +25, (HIK R FMIALAZ, WA
Fiib)= L B 50 BT - 3R FE Bt W2 1 50
cm BHCH 60 cm,

Paleudolls: ¥4I T “Jo A B ol fE A Jon 4 fil 1 > 1Y)
FE, Y R BR G YERT S Palecryolls 28
IR A, e T HIERTE A vk R Bt
B, ZEREMEL ., BREHE .

Paleustolls: FZAEMN T FHAMILE, TR
CIRTELL . R, MBR T A <TC i AR
it 1 m NAREEE . ToHAb 2 A~ A0

Palexerolls: MHBR T A G TR | Bk )2 . 5
FUZ . o U8 J2 R 40 0T b 1) 24, 35 7 << o Hl 5%
BT X TEENIE, ERETHEL B
L=
2.2.4 ¥+ Palecryalfs: 745 8 Mt (KST) Z
A4 Paleboralfs +28, (HHKRZM SIMAEKR
O, Bear 20 RRE T R 02 B9 2R 5 A 40
Bt 5 R IR AT, AR 28 12 (K ST ))
WG I TR s F Y o ELRG A )Z TR S e Ak 2 B
A )E .

Paleudalfs: HAIHE T AN TLIiL)Z . HEE
FERZMEE, 5 1 R (KST) MIBR T ek, m
BT CBEA R K 50 em N AY ST EEAE KA
ARMZE SCLL LY, ST MBRIGAAE, BTy
TR BERG VR Ve Palecryalfs LAY 25404,
MBS TR TE G E, TR R
INT 1A, EAIR IR R YA AR L
FEH .

Paleustalfs: MBR T HAIRLE R 55 0 B4R
N2 LR B 3 1 m N JEHEE; BEe i+
F 125 cem WA FML)Z, )2 BA R MU IE 1
SR ECE A B BT A — 21 DL b BN T B 5 AR
WA, B TR TEI e, ARSI AR
BT ZL R, M2 T TR A B R

Palexeralfs: MBR T A4S GBI (0 B B, Al
“BEA BT 1 m NIJCAEE; FEW BT 3R 125cm N
ARL)Z , FOW )2 8 A R N ST L% 22 AH 5 &
P B3 A — 2 DL AN A5, B T 5 5 AR
w251 o
2.2.5 45 12 it (KST) " Pale- KRR R FM4
&L LA

(1) BAERFMZ, simRZ, sSmifb)z .

a. HEHAMTHHERZT 60 cm o
b, TRIF R AE & 30% LA B3 ALK | i K
KINFEBY IR L TR Z T 60 cm SERAL;

b. A - AE LW )2 A R4
B 5 M5 AN

c. AP BOY CHE IR ) B 5 8 R]AR S A

(2) ¥ 4 e B AR

(3) WA i3 150 cm WA ALESFZ

(4) B Bt+2 150 cm (5 50 cm ) N IJC'ESE .
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A7 T B A R Ak A R 2

(5) Bk a2k

a. HEH R+ 3R 150 cm JEREIN, FEGRE R INZ
Hr i N s RAR D AN L 20%

b. WA it 150 cm JLREIN, FEERSE
<20%MJZ R, LIRSS F AT b %R ORI 2 /D
M 5% (IRBT ), %22 TRkt & & 248 i
3%;

c. B2 LA —AsE Z AR R L A b &
i 35% MW )2, BEH E AR EEE 7.5 cm
WKL/ (4aXHE, ai 450 ) 28 20%
BRI 2.5 cm WKL SR (4EXHE, A4
H) EDHI 15%:;

(6) WEHFMARE (S&HIRZE) FhRS5HER
Z A4 T L 5 A%

(7) MWL .

a. ZiILJE F2EIA 50% LA b AY 4 5L i (0 8
9 75YRBUELL, B =S,

b. ZhIL)ZE F2EIA 50% L #4183 i 4 )
9 7.SYR BRELL, WBASWHE <3, TAHE<4;

c. TEREEE BIRE —ERRILZEHA 50%
DU A RO o 2.5YR BT AT, IBAIE <
3, TEWE<4;

d. AEFKSYREEL, EE=6, WHH
LR RIVE=RIRZNNIE L7/F

e. HEPHN 7.5YR SELT, SEE =6, M
B AL SRR )

FEARTE L NAE 4T B Pale-+ 2 MK &R 55
TR (F2), ATARIT 5 b B A B e 4
TFIRAL Pale- 28, 2 DURFIR TR BE 0 Ak )2 B J I B
PR Rl L R 8 5 | o b 5 AR B8 A M R (21T
FUE TR L P AR X Tk, 2Rt AW
M- BT MR- T HR-5 AL
Pale-+2%, HAGRFZMME, H5HAL KT
R LA BRI A RS, B XS R AL 2R
B FRL & R R A 2R R AR+ A e S
PRI, P TEAE R 4 ST TS Pale-+
%, BORA AR FZ SRR IR B MR L, BRIE
PR 29 S B0 RS AR A A TR, TR A
TV NI 4 D) A A 9 2 €0 AR Ak A i vk 2R ) O T A
THRE.

[l — 4 AT E R A Pale- 28

Az U o i | I (1 P07 S w7 s RN A E
FEESBUZ R VR I B Ak 2 kL AR AL A
Mo AR AE MR, BREC RS 40, DL A A
AL R R . R IR] 40 R [R] 049 26 Y
Pale-fUKE R A MM, ibkiA + Ak + F p 20T
WIRABT WA, FEHREZRE A% 60 cm DU FH
AEALZ H F R R A0, FE Mk iA 4 ) 2R
B I =2 AR ] L 0 2 s Al 2 A i, Wit S
T TUE BRI A L DA A VB A T A SR, Tk e 4
T8 22 ) J2: - 9K 425 57 3 A <

TR ARk, A e v S AR
AMREARR Z AL, St H A 0 XE 5 I e o
1M Pale- -+ J&Ke ) 11 & & R B o 19 vty R 8805 o — 2%
WF, 7EBRATIS Wibm v (0 LA E 45 & HAR B ki )
SERBRAAE, 0 XA A S AR DL Ry B Ak )2 i
o, FRL A AR R Y ST R, S
Tl B AR bR . e Rk
2.3 Pale-TEHRRIRF

FESS 12 B (KST) 1, Pale-+ G &I 3
RTERL . mIEHFELRZIE, R, 95F
AT, AW L A B A
YT, Pale-+2RAEFIGHTH FIBELL A2 Kt
W FEdE | R AR T UE 49 T B9 Pale- + 28I 7E S,
e e <1 IR 297 i al R RLT 1T W A <)
Pale- + X TE IR H + X2 )5; mAEME TR
e AR A £, & (KST) 1 Pale-+
KK R T HA T A, T8+ H 1) Pale- 254l
S T JFSEPAS Pale- MK RALE , JFoRH FhE
FTREERMAERZE, BEEE TR ENEAE
+HZH

3 P EERGE S RBITHE R

(ST) Wiy “pale-” TR TEH E 24 BHIE R 0
B, A B G AT, RER T
R R RERE T, RIEME R
T2 IR 5 By S iy g ity 38 (CST ) WIAE 1 &
B W T — B ek 2, e O iR
WA “wea-”, B XA “highly weathered”, &M
“EERARRT, R CREFT R ERXLR2
WrSfiE. (ST) P EEk14, (CST) ZFrLiiE
AN, REERHAGR T P EE By
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Table 2 Conditions for retrieval of Pale- groups in different suborder
Wi Diagnostic characteristics
IR B AL g b JoAq B ful i JB 578
+4 R AERZ
Special Frigid soil No A Abrupt it
Order Suborder Petrocalcic
argillic temperature lithic Clay content textural Color
horizon
horizon regime contact change
TR+ BhvE-
~ a; ¢ N a, b
Aridisol Argids
Wt 5444
N a, b
Ultisol Suborders
w+t FEVE-
c
Mollisol Cryolls
TR -
c v N a a, ¢, d
Udolls
-
v a, ¢ v b, e
Ustolls
R
N a, ¢ \/ b, e
Xerolls
W FENE- y
Alfisol Cryalfs
TAER
N N \ a, b a, ¢, d
Udalfs
290 -
N \ a, b; ¢ \ a, e
Ustalfs
H -
J \/ a, b; ¢ \/
Xeralfs

W B P WS- EE - B 2T BRI T Pale- 2K K R 214 ARl . Note: The Pale- groups in Aquults,

Humults, Udults, Ustults and Xerults share the same conditions for retrieval.

R, IFEMEER R BAEHT B, e+
Bk H SRR T U S E R SBE D R 2
TR b A AR e R R AR AR A R AE 2 1]
i —A 0 mERIEER L (K3.2) M Ll
CHABR I E R PR B R R 125 em BN B
JZHET)Z (=10 em) CEC; Ml ECEC 433l<16
<12 cmol-kg ' Zhkr, HA EHFHE” S 58
AR CTERRERER AN R PR E A, PR RE =
KERAT, ABMRER YR 1 0 1 O EAe ek, &
HAE T A —D P B (1) i+ =@k

P U R R A B R RESR R <2.05 B (2) 40
+#45H (0.5 mol'L™' NaOH ) IZHFEFHF <1.01.”
A, e RET MBS REMEFMEAR. L5
B, B (CST) HhE 2k R0 F SR E R w2
T O R AR B, R E SO A
W, KR FMAZE, L5 Chinese Soil Taxonomy )
A5 B B SO B X R T

Brib =z oh, 26 5 R 5050 25 F H Pale- 23 AU fi
TRAR Sy T30 28 ) R ) S PR A A (R 48 . Pale-2R
BIPERAL Z 0002 0 1 A i 5 3 L 2 iy R IX

http://pedologica.issas.ac.cn



1038 + S

e 57 %

GyFF, ST TR R 2 Pale- 28 M E MK HE 2 —
PRl R B8 oty R R 2 i S R XA
ASRER . Ty e SR I IR G IR AR L AN
WA RS AR BE, (HX L8 b R R Tl £
e, JA Pale-JE R N2 AL 7 R LB 7 £
MBS Y . BRAT A E RS AR G R, R
WR—%, CAFERZSAE T LR ER2ER,
TORFF AT P LR G R R R E M, A
TE 2 — 2 H 1 Se R vh 5 B vy - SR g 2 7Y
ALK, FFIRTEOL % JEAE £ 28— GBS AR 1Y
Sl R A ST A T L S Wb v 2
PAHEAR B (9 - e Jm A o Acdl , ok 30 20 vty S
B, BT S PR RMEREAR K, fEME R R
FAFRATE S R IR2WE - W AR 2 R
P B R AIREE R . W, B RIS
ST IR B TR 2R, R BB TR
oL 2R — AR, s AR Sy — A e A ik
RGN Pale- 2 RIRYBLE 2 n] LIA 2,
TE AT 3870 208 F 48 v 3 B Bty b R A 26
B, e R KR AR, S E R RS
OPREZ N, A B e T R R
R AR 2 [ 7 A — JAE AR AR AW AT 2L

S %3 Hk ( References )

[ 1 ] Soil Survey Staff. Soil Classification: A comprehensive
system, 7th approximation[M]. USDA. Washington, DC,
1960.

Soil Survey Staff. Soil Taxonomy: A basic system of soil

classification for making and interpreting soil surveys[M].

USDA. Agriculture Handbook, 436. Washington, DC,

1975.

Chinese Soil Taxonomy Research Group, Institute of Soil
Science, Chinese Academy of Sciences. Chinese soil
taxonomy( First fruits )[J]. Soils, 1985, 17( 6 ): 290—318.
[ R 22 B g R AT 90 B S R G0 4 IR .
H R Gy 2], £, 1985, 17 (6):

290—318.]

Agronomy Department, Cornell University. Keys to soil
taxonomy[M]. 1st ed. SMSS technical monograph No. 6.
Ithaca, New York, 1983.

Soil Survey Staff. Keys to soil taxonomy[M]. 12th ed.
USDA/NRCS. Washington, DC, 2014.

Soil Taxonomy Project of Institute of Soil Science,

Chinese Academy of Sciences. Keys to Chinese soil
taxonomy[M]. 3rd ed. Hefei: University of Science and
Technology of China Press, 2001. [ [E R} Bz B 5t 11

[7]

[8]

[9]

[ 10 ]

[ 20 ]

WP HIR AR G o 2508, T E IR G4 2R
R MEL. PEIERGIIERRCBEEMOM]. &
ME . A E R EORIA A, 2001.]

Gong Z T, Chen HZ, Liu L W. Paleosols and quaternary
environment in China[J]. Acta Pedologica Sinica, 1989,
26 (4) : 379—387. &1, BRI, XIRAG. P
W SRR [)]. RHEER, 1989, 26 (4) -
379—387.]

Soil Survey Staff. Soil Taxonomy: A basic system of soil
classification for making and interpreting soil surveys[M].
2nd ed. NRCS, USDA. Agriculture Handbook, 436.
Washington, DC, 1999.

Soil Survey Staff. Supplement to soil classification
system, 7th approximation[M]. USDA. Washington, DC,
1967.

Smith G D. The Guy Smith interviews: Rationale for
SMSS
monograph No. 11, Washington, 1986.

concepts in soil taxonomy[M]. technical
Xi C F. Soil taxonomy[M]. Beijing: China Agriculture
Press, 1994. [JEA&A#. THEHISFAM]. dbat. HEK
AE R AL, 1994.]

Huang R C, Zhou C H. Genesis classification and
resource assessment of soil[M]. Nanjing: Jiangsu Science
and Technology Press, 1986. [# ik, JEEHE. TR
BAGI G BEFITH M. B AT TLIRRHF R AL
1986.]

Zhao Q G, Cao S G, Xiong G Y. Trans. Agronomy
Department |,
taxonomy[M]. Beijing: Science Press, 1985.[ (3£ ) F
FORRFERS Z g B, W0, REER. % %
H IR G RM]. dbat: BaEibigdt, 1985
Zhang F R, Ma B Z,
taxonomy[M]. Beijing: Peking University Press, 1992.[7K
KGR, BN, ZEEsE. LA 52 M). et
LI RAE, 1992.]

Zhong J P, Zhang F R. trans. Keys to soil taxonomy[M].
Xinjiang: Xinjiang University Press, 1994. [#i32F-, 7k
R, . ARG R RIM]. FriE: BERS
ML, 1994.]

Agronomy Department, Cornell University. Keys to soil

Cornell  University. Keys to soil

Li L J. Soil genesis and

taxonomy[M]. 2nd ed. SMSS technical monograph No. 6.
Ithaca, New York, 1985.

Soil Survey Staff. Keys to soil taxonomy[M]. 3rd ed.
SMSS technical monograph No. 6. Ithaca, New York,
1987.

Soil Survey Staff. Keys to soil taxonomy[M]. 4th ed.
SMSS technical monograph No. 19. Virginia Polytechnic
Institute and State University, 1990.

Soil Survey Staff. Keys to soil taxonomy[M]. 5th ed.
SMSS technical monograph No. 19. Blacksburg Virginia:
Pocahontas Press Inc., 1992.

Soil Survey Staff. Keys to soil taxonomy[M]. 6th ed.

http://pedologica.issas.ac.cn



4 1

RN FETIERG IS Pale- A1 B Y7 AR i 2 1039

[ 21 ]

[ 22 ]

[ 23]

[ 24 ]

[ 25 ]

USDA/SCS. Washington, DC, 1994.

Soil Survey Staff. Keys to soil taxonomy[M]. 7th ed.

USDA/NRCS. Washington, DC, 1996.

Soil Survey Staff. Keys to soil taxonomy[M]. 8th ed.

USDA/NRCS. Washington, DC, 1998.

Soil Survey Staff. Keys to soil taxonomy[M]. 9th ed.

USDA/NRCS. Washington, DC, 2003.

Soil Survey Staff. Keys to soil taxonomy[M]. 10th ed.

USDA/NRCS. Washington, DC, 2006.

Soil Survey Staff. Keys to soil taxonomy[M]. 11th ed.

[ 26 ]

[ 27 ]

USDA/NRCS. Washington, DC, 2010.

Shi X Z, Chen Z C, Zhang J M. Basic theory for
identification of Ferrosols, Argosols and Camhisols[J].
Acta Pedologica Sinica, 1995, 32 (S): 97—102. [
FOE, BRAEE, RERR. WE L WA LR -
5 0 B RAR ()], e, 1995, 32 (S):
97—102.]

Gong Z T, Zhang G L. Chinese soil taxonomy: A
milestone of soil classification in China[J]. Science
Foundation in China, 2007, 1 (1): 41—45.

(RIEHREE: AFH4)

http://pedologica.issas.ac.cn



