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600 m, % Hi X & Hl A R Bl v R R AR 18R
I 2.3~5.8C ,#ET 50 cm EH+ R KT 0C A
/NT8C, hy FEE - IR AR B, A K & 300 ~
450 mm, FEEPEET [ 70% ~85% , HFH=HM4
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SR, TR . A A SR DR A ) R
PR A ) A F B (Ancurolopidium chinense) | U1 il
IREL 28 (Stipa baicalensis ) . 2% M- 2§ ( Filifolium sibiri-
cum) 3% (Suaeda heteroptera Kitog) W3 ( Puccinel-
lia distans) E5H# X FE 4 (Saussurea salsa Spreng) 55,
1.2 HRRESSH

T R B BT L M X 4 R A R RIS ik £+
S A R, 0 3L b X R B Ak 90 A 5 AL AT
Gt e B X I, AR 1 BT R P A i
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U)X o e T AT A 3 O R S
AT DA B Jo) Bl e W o 4% HE 2 J2 R B LA i [l S
93 T 3 i S 2R AT BAL . A EUR RTEL IR E

R HUARA AR TR A ks BB T C R &
PR B S ek s SN B R ] S MR 2 — 27K (pH 9. 0)
Sk e S AR AT SRR 12 1) 5 £
HEEh S 4L K* Na ™ fff G BE s, Ca” " Mg™ "
SO;™ SRJH EDTA 57 , C1™ R U R A 2 , HCO; |
CO3™ SR i 52 12 5 A AL TR ST 8 46 1R B A1 i 44
% spH SRA pH (oK EE 1)

2 REEREARR AR RGO

2.1 BRI IRE

A DR S RS N R 1 R . 4% E T
PLT R 1 279 ~ 1 443m [ 3t 351 30 ol & AR 19
JEUJEE B 5 e M R it 3 2 0 0 b AR L) AR AR
PEULRRM A5 L 3t R 28 20 22 0 B o, 2 B R BH
KIRWCHE
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Table 1  Soil forming environment
HIE RS . 2 R . )
R R i TE E AL el A
Number Longitude &  Elevation
Location Landform Parent material Land use
of Profile latitude (m)
WAL W IR B E S R /N KA bl N D - HRRIR 2 b
E115°3034. 2" T AR
705 Hou Xiaonaobao Village, Xixinying Town- 1443  Slightly undulated terrain of Grass forest
N41°29'17. 2" River alluvium
ship, Guyuan County, Hebei Province the centre plain mixed land
AL 38 L AL R 5 T o A S . N
E115°39'6.2 LRI il
207 Mayingzi Village, Gaoshanpu Township, 1385 Flat terrain, lower part of
N41°44'43.2" River alluvium Grass
Guyuan County, Hebei Province the plain
LA HEOR B PHE T £ 2 5 s kY Mo B3 JRUE R o .
E114°45'16.7" LI RRULE A B
209 Lizhandi Village, Danqginghe Township, 1409 Flat terrain lower part of
N41°41'21. 3" River alluvium Grass
Kangbao County, Hebei Province the plain
AL sk AL B W S £ w6 P A o FF- 30 - JFUIE A
E114°17'18.5" i Expuetibl il
z10 Hanzhanfang Village, Liangmianjing Town- 1293 Flat terrain lower part of
N41°31'30.7" Holocene alluvium Grass
ship, Zhangbei, Hebei Province the plain
WAL i LB KE N S JE e WS W R -
E113°59'0. 5" THEEDUH HiF
zl1 Houbulongwan Village, Dayingpan Town- 1279 Flat terrain, lower part of
N41°28'23" Lake sediments Wetlands
ship, Shangyi County, Hebei Province thelacustrine plain
A gk A B ik B 2 O U A SRR I A LR
E114°28'0" =R NURUIZAL 7B S )
z13 Pingdinaobao Village, Hailiutu Township, 1354  Flat terrain, central part of
N41°16'37. 3" Holocene alluvium Grass
Zhangbei County, Hebei Province the plain
LA sk AL B A BSE SO E114°48'10.9 SR D Y o v T | R IR AL 7] -_
o ’ . " ITL
z14 Meiyicheng  Village, Ertai Township, 1346 Flat terrain, lower part of Holocene
N41°22'3. 6" Grass

Zhangbei County, Hebei Province

thelacustrine plain

lake sediments
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Table 2 Profile characteristics and particle size composition of the soils

. . - SR 20 A, .
;fji ; I(:fh T — 7.k SR Particle size composition (% ) ol ;:S:;e
profile (om) Horizon Soil color Water status R TR T A Texture (gkg-)
Sand Silt Clay

05 0-~38 A 2.5Y,3/1 f§ T Slightly dry 46.77 39.03 14. 20 g4 14.91
38 ~ 65 Bk 2.5Y,6/4 4 F Slightly dry 48.93 33.02 18.05 i+ 49. 47

65 ~92 2Ab 2.5Y,3/1 5 F Slightly dry 41.9 49.00 9.10 B 10. 32

92 ~145  2AbBz  2.5Y,2.5/1 F Dry 44. 69 44.05 11.26 g4 33.30

07 0-~15 Azk 2.5Y,4/1 410 Slightly wet 43.71 45.23 11.06 e 232.18
15 ~ 65 Bzk 2.5Y,3/1 i Wet 41.13 44.18 14. 69 e 179. 46

65 ~85 Bw 2.5Y,2.5/1 i Wet 39.16 46.55 14.29 gt 31.80

85 ~ 130 C 2.5Y,6/1 i Wet 42.93 45.19 11.88 e 1.14

209 0~25 Az 10YR,5/2 43 Slightly wet 43.86 43.71 12.43 B 143. 68
25 ~70 Bz 10YR,5/1 531 Slightly wet 41.93 42.82 15.25 AN S I 147.17

70 ~ 95 Cw 10YR,6/6 i Slightly wet 52.57 34.29 13. 14 Wi+ 4.70

210 0~25 Az 2.5Y,4/1 F Dry 40.28 33.70 26. 02 - Bl 16.05
25 ~ 80 Bw 2.5Y,4/1 F Dry 34.81 22.34 42. 85 BiyE L 90. 08

1 0~10 Az 2.5Y,6/6 i Wet 23. 15 52.97 23.88  MyEbIR BN 187. 60
10 ~40 Atn 2.5Y,5/4 iH Wet 23.29 47.81 28.90 Mg+ 190. 96

213 0~10 As 5Y,5/4 F Dry 53.59 35.70 10.71 e 34. 66
10 ~30 Asm 5Y,5/4 T Dry 35.62 33.84 30. 54 B+ 38.12

30 ~60 ABk 2.5Y,4/2 4109 Slightly wet 48.01 38.83 13. 16 et 9.34

60 ~110 Bk 2.5Y,3/1 3 Slightly wet 66. 17 27.24 6.59 Wi+, 5.75

z14 0~18 A 5Y,4/3 Tt Slightly dry 28.43 59.05 12.52 B4+ 109. 37
18 ~40 Az 5Y,5/3 4T Slightly dry 29.03 54.70 16.27 Wb R B 221.20

40 ~67 Csu 5Y,7/4 4 F Slightly dry 57.71 32.08 10. 21 13 203.71

67 ~ 105 Cwsu 5Y,7/8 531 Slightly wet 59.3 31. 00 9.70 WY 72.51

1)Loam, 2) Clayey loam, 3) Silty loam, 4 ) Sandy loam, 5) Silty clay loam, 6) Silty clay, 7) Loamy clay
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Table 3 Chemical properties of the studied soil profiles

¥ TR 2t R NG EERiINGA A ] R aE 5 e g il Ak i
Number of  Depth pH Conductivity oM Total N ﬁ&j\;t CEC Exchangeable Sodium ESP
profile (em) (1:1)dSm~" (gkg™") (gkg™") (emol kg ™) (cemol kg ™) (%)
205 0~38 8. 02 2.02 23. 60 1.07 12.73 12. 49 0.28 2.25
38 ~65 8.12 4.04 21.50 0.98 12.74 13.73 0.28 2.05

65 ~92 8. 09 3.88 27. 65 1.27 12. 67 13.97 0.31 2.25

92 ~ 145 7. 86 10. 04 25.03 0.96 15.12 14.90 0.75 5.06

207 0~15 8.31 30.20 47.38 2.22 12.36 20. 65 1.79 8. 66

15 ~65 8. 10 4.22 32.00 1.24 14.97 15.11 0.32 2.15

65 ~85 7.70 2.78 7. 62 0.45 9.83 20. 59 0.27 1.31

85 ~ 130 7.56 3.30 2.76 0.16 10. 11 18.12 0.34 1.87

209 0-~25 9.12 10. 44 8.72 0.34 15.05 8.24 0.99 12. 04
25 ~70 9.00 3.57 6. 84 0.31 12. 62 8.02 0.51 6.30

70 ~95 8.55 2.02 2.02 0.13 9.32 14.25 0. 80 5.63

210 0~25 8.32 4.65 28.79 1.47 11.39 21.23 0.92 4.34
25 ~ 80 9.22 50. 40 4.02 0.34 6.78 13.90 7.39 53.17

211 0~10 8. 81 220. 05 12.15 0. 65 10. 83 28. 62 25.21 88. 09
10 ~ 40 8. 80 232.02 9.57 0.45 12.29 29.26 25.35 86. 65

13 0~10 7.77 4.72 25.89 1.27 11.83 14.85 0.25 1.66
10 ~30 8. 00 58.70 23.95 1.50 9.29 18.71 2.73 14.58

30 ~ 60 7.73 69. 90 20.29 0.98 12.03 12. 09 1.90 15. 69

60 ~ 110 8.08 4.68 15.48 0.56 16. 10 8.16 0. 44 5.43

214 0~18 9.28 19. 14 28. 12 1.39 11.74 13.15 2.42 18.43
18 ~40 8.68 31. 80 11.10 0.57 11.27 7.59 1.53 20. 14

40 ~ 67 8.79 4.95 4.10 0.21 11. 44 4.62 0.31 6.78

67 ~ 105 8.39 4.35 2.00 0.10 12.16 7.74 0.26 3.42

2.3.3  LIEAYLET A2 A SRR E i EERINb 7 88% (HERZ LHBRT S g kg™, WL HA

MRS EYE G, BRZAIEI RS T T2,
A HLJT AN A 0 A R E BT G R A C/
N ENF 1T, RETE 12 Kt

2.3.4 L SEPHE A i KAk BE R AR EES
3 [ LU 1 BH B F A i A 7. 59 ~29.26 coml kg™
Z I, SAME B BA —E A, & w207,
209 214 Y B A A2 4548, EERAY 40em RJZE AL
JERT 5% /T 30% ,pH >8. 5, HA MG . 210
i Bw 2L L) 53% ,pH >9, K )2 T IEH
HEMT S5 g kg™ FULAAMBUZ, 211 Bk 5

EHBUZ . 213 BT Asm 204k Ry 14.58% ,{H
pH AR T 8.5, IR B A A4

2.3.5 LA MR 4 T LLE K
BT AU O, H T 205,209 (210 B S 3
S HCO, CO>™ | #IT 207 .z11 213 th 3% €1, %)
I z14 HFFEFE N CL7 A SO; ™ 5BR 205 Ah, HiAy il i H
FEMHEFY R K Na', FHRHEA X EE A -
B AR A 2R A, FEPE T — Fb
EE I
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Table 4 Salt composition of the studied soil profiles
I | f‘ﬂ%féﬂﬁi ) . ﬁﬂéféﬂﬁi ) HCO; .CO%~ a1 S02° % K* Na* b
Anion composition(emol kg 7)  Cation composition(emol ke ™) G 7 pak BIBT G BB THO  HET LA
Number of
profile oo €02 it S0 ca?t Mgt K'Y Nat feos oo o O kN
: : 4 8 : rate (% ) rate (% ) rate (% ) rate (% )
05 0.00 0.40 0.20 0.15 0.19 0.39 0.0l 0.06 53.20 26.74 15. 94 10.53
0.10 0.5 0.10 0.0l 0.13 0.56 0.01 0.09 84.20 13. 90 1.81 11.98
0.00 0.43 0.30 0.14 0.10 0.43 0.00 0.14 49.24 34.72 14.33 21.49
0.00 0.37 0.25 0.04 0.12 0.68 0.00 0.49 56.01 37.81 5.25 38.28
07 0.10 0.5 1.03 0.73 0.34 0.5 0.0l 1.58 25.68 43.47 27.99 63. 00
0.00 0.27 0.38 0.28 0.08 0.28 0.00 0.35 28.69 40.83 28.07 49.46
0.00 0.12 0.20 0.27 0.07 0.11 0.00 0.08 20.26 33.74 41.26 29. 67
0.00 0.09 0.20 0.40 0.09 0.09 0.0l 0.10 12.97 28.79 51.80 38.59
409 0.38 0.49 0.35 0.28 0.30 0.32 0.0l 0.78 57.98 23.20 19.75 55.74
0.14 0.41 0.08 0.38 0.25 0.26 0.0l 0.28 54.15 7.90 34.01 36. 06
0.00 0.27 0.10 0.30 0.10 0.08 0.01 0.30 40. 46 14.97 38. 88 63. 08
210 0.14 0.23 0.23 0.50 0.07 0.11 0.02 0.36 33.96 20. 49 48.52 67.41
.00 1.38 0.78 1.77 0.60 0.90 0.09 3.04 48.35 15. 71 39.12 67.61
211 0.74 0.70 15.0  3.40 0.19 0.18 0.02 21.79 7.27 75. 62 17. 60 98.32
0.72 0.79 17.2  3.41 0.27 0.10 0.02 21.10 6. 81 77.80 15.71 98.27
213 0.09 0.26 0.10 0.22 0.10 0.10 0.23 0.12 52.05 15.07 32.40 63. 18
0.00 0.23 3.75 0.79 0.31 0.37 0.69 3.20 4.73 78.76 15.52 85. 12
0.00 0.22 1.50 1.0l 0.19 0.27 0.72 2.47 8.07 54.96 34.56 87.29
0.18 0.28 0.20 0.18 0.05 0.06 0.22 0.32 53.96 24.26 25.62 82.75
214 0.42 0.49 0.80 0.32 0.23 0.09 0.25 1.50 44.69 39.57 17.35 84. 62
0.17 0.44 1.32 1.26 0. 64 0.17 0.14 2.14 19. 00 41.49 34.40 73. 65
0.15 0.30 0.20 0.65 0.21 0.17 0.03 0.30 34.83 15. 19 47. 66 45.49
0.00 0.35 0.15 0.58 0.16 0.19 0.02 0.23 32.31 13. 83 46.97 41.32
2.4 X T EHISETE RSB AT K RO, R T Y8 -, B

TR G5 S LIS W )2 RS 8RR S i
MRS R 2 m AL 2K, 22
12 W R R 5 RN MR AT Ay S AR R . AR AR
PLE 7 A A 850 T T 2 R AR AR Ak P R DL
TR G R B (5 ) ) AR T LA 112
Wr 2 A2 Wi R P TR S
2.5 #HiTEECSTEESEXETHHNARRS

RENESI

AR 5 45112 W7 2 DL K2 ke ok AR 4
(E R G R (B 3 M) ) X 4% &l 1 i 17
K2R, Bl an5 187 205 HLAT 15 UK 2 )2 A48 I 5 I e 1k
I Ho AR B4 R EE KT 50% , 0 )8 T3 + 49, )F B

AR R)Z )RR T 50em, J& W5 )5+ ¥ )8 1,
BA RGBT BUZ , k26 R &) 1 i it + 4%
50cm LANA FiLIZ , NI E T 26 10 5 5 11 42 )8 £
1726 <P W S i T e o A Y RV VL e o
WEIKZ L& 6,

B 7 AR Bk R R T S R Gk
(CST) 3t o3 4 A9 ,6 N4, 6 12,7
AW ARG (CST) %50 F G5 5 +
B A5y 28 (CSGC) W26 1Y 2 L ¥ To X B ¢ 2%, 7
vl T E A A 93 2 rp LA 3 el A0 R AR 2R 4 26
R PR IT R IR R B, R W [ 0 AR S o K xR
i Ak - 398 19 Sl 73 9 SR B AR
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Table 5 Diagnostic horizon and diagnostic characteristics of the studied soil profiles

LW R RIS Wi Diagnostic horizon and diagnostic characteristics 205 207 209 z10 211 213 z14
i Ik % )2 Mollic epipedon vV Vi v/ N v
IR F 2 Ochric epipedon \/ Vi

h 45 5T Salic crust Vi
Eh B2 Salic horzion vV vV
I 4 Salic evidence \/ vV \/
B2 Alkalic horizon v
BRI Alkalic evidence v/ \/ v
FifL)2 Argic horizon Vi v v
AEFLZ Calcic horizon vV VA vV Vi
B4 Calcic evidence Vi v/ v

<
<

R Sodic property

LS Sodic evidence V4 vV vV Vi Vi
149 )65 5 5 R Tsohumic property \V Vi

J& %8 J5 7 P Humus reserve ratio

SE AL R AE Redox features
e

< <<
< <
< << <L
<
<
<

Eh FL 4 A1 Base saturation \V4
¥ Mk 4 HE IR IR I Frigid temperature regime \V4 V4 \V4 V4
2 91 + K 23 R B Ustic soil moisture regime vV iV Vv

<
<
<
<

R 13 K SR I Aquic soil moisture regime
FAL YY) i Sulfidic materials

<
<

®6 MRNITBERGEHNESREFESH(TR)

Table 6 Soil Taxonomy and Genetic Classification of the studied soils( at the subgroup level)

SHERR E S SRR Y S
HIE R
CST(2001) CSGC(1998)
Number of
profile +H R4 +3 WEz= WZ=
Order Suborder Group Subgroup Subgroup
05 ¥y £ T 4 )5 £ I J5E T 49 7 R I T 3+ AT+
7
Isohumosols Ustic Isohumosols Pachi-Ustic Isohumosols Argic achi-Ustic Isohumosols Salinization Chestnut Soil
0 W L 1 11 ki a7 7 1 1 I 1 B 7 A i o L A F A 1
2
Argosols Udic Argosols Hapli-Udic Argosols Mottli Hapli-Udic Argosols Salinization Meadow Soil
00 M 1 AREEISIZRR JES T i 4T 55 RS T 4T + ALk +
Cambosols Ustic Cambosols Endorusti-Ustic Cambosols Parrsalic Endorusti-Ustic Cambosols Meadow Saline Soil
0 ot B R A+ 1 A AR e 55 35 1 A BRURR A ) B
z
Halosols Alkalic Halosols Hapli-Alkalic Halosols Parrsalic Hapli-Alkalic Halosols Meadow Alkali Soil
" a4 1B R 4 WHTE 5 ol + S5 5¢ WHT1E 5 R+ L
z
Halosols Orthic Halosols Aqui-Orthic Halosols Crustic Aqui-Orthic Halosols AlkalizedSolonchak Soil
;3 a4 IE ot TR IER R L 3 T 54 1E R il Al S A
z
Halosols Orthic Halosols Aridi-Orthic Halosols Typic Aridi-Orthic Halosols Solonetzic Chestunt Soil
" W+ T e 5 FR T i i BESCHS TR T i i LR E N
z

Argosols

Ustic Argosols

Calci-Ustic Argosols

Mottli Calci-Ustic Argosols

Meadow Saline Soil
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2.6 HiXtIEE CSTEESXSETHHYARE

WP E L IER G K — TS L RET
J 00 5 A o IR AR ) ) %oF 45 3 1 i A7 L J2 4 2R i A
KX LT A, R E R S
Mot MR 2RS4y MO+ R R S, %
T B S )RR 45 1 2 B 4 R ) A ]
ORI + e M AL R RO A KM
TR RS, FEAH T R R R
AR T M 22 R . R JE R A R B
| S N O = U VAR = W S 1 N [l =< 7
AL S T RS

(1) ) 205

W T R TR A A K Ve i B AR R T
e 15 )6+

TARIERE Ny 145em, FiL)JZ AL T 38 ~ 65¢m, J&
JE/NT 50cem , B 45 il 2 Be Sy 25 ~ 100em, A Ho 8 %)
L P4 JORE /NG S SRR AE , FLA AR R <25% 5
il 2 BE N A B R & & o 13.20% )8 THERR . 4%
HE BN AR S R >40% , MEEIR SR, +
RN TR R B2, A R PR 2 B R 25 ~ 50cem,
FEHZ BN A A A K. 50em ik + AR SF YR
JE<9C )8 T M LR B 9

+ R R/ R

+ RZEHRBE 0 ~145em  FERUEE 42 |- B B
fE 50em &b, HEA T4 b 5t BLAE 100 ~ 150em {if
B R THUECR 43 5 2R 2 B o -

(2) #0207

e TR G B A KM Ve M B TR I i
%+

T ARIE R 130em, FifL)JZ AL T 15 ~ 65¢m, J&
BES 50em, i Hl 2B 0 ~65em, AN H 5B X L1 1
UARE /NG S R AE , H2A A RS < 25% 5 2
BEN AL B K & 2l 14.04% 8 T o, # )2
BENT W22 20 IR AR, AR INA 50em &1 Fh
fR)2 AR R B2, B R il 2 Bl 12,5 ~
15em, #5542 BN+ A K. 50em 4b 4 14
IR BEART OC B TR Pk T R SR

+HR . BETFR

TR B R 0 ~ 130em, 45 B2 B4 5 4
U B 5 PR 2t BRAE SOem LA, 26 )2 b oy 3
+ L, RZ R IEN30.2dS m T B T EEL AR,

(3) i iH 209

% K A B KPR S ER RS T A +

AR K T0em, TEAR F R 12, ¥ 2 Bl

25 ~70cm, A~ H 5555 o iy UL R /N 97 551) %6 50l e A
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ATTRIBUTION OF SALT-AFFECTED SOILS IN NORTHHEBEI IN
CHINESE SOIL TAXONOMY

Li Jun'?? Long Huaiyu’™ Zhang Yangzhu' Lei Qiuliang® Mu Zhen® An Hongyan®
(1 College of Resources and Environment, Hunan Agricultural University, Changsha 410128 ,China)
(2 Institute of Agricultural Resources and Regional Planning , Chinese Academy of Agricultural Sciences, Beijing 100081 , China)
(3 Changsha Huashijie Science & Technology Development Co. , Lid, Changsha 410013, China)

Abstract According to the " Chinese Soil Taxonomy ( 3rd ed) " and " Principles and Criteria for Establishment of
Soil Family and Soil Series of Chinese Soil Taxonomy ( The trial version) ", the 7 types of salt-affected soils in North He-
bei were classified into 7 newly established soil series, under 7 Subgroups, 6 Groups, 6 Suborders and 4 Orders. Results
show that referencing comparison between CST and CSGC at the subgroup level did not find that they had any correspon-
dences in CSGC; the classification of some of these soils in CST did not reflect any characteristics of salinity or alkality in
their respective higher-level unit, while some amendments had to be made to salt content and position of salt accumulation
for classification at the base level, which indicates that the criteria for sorting in the soil taxonomy are stricter and more
standard. Besides, issues like diagnostic horizons, diagnostic characteristics and soil analysis methods for classification of
salt-affected soils were discussed.

Key words Chinese Soil Taxonomy; Soil series; Salinization; North Hebei; Diagnostic horizons; Diagnostic char-

acteristics
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