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Table 1  General information and soil type of the soil profiles investigated

e R R &3] e B b £ i)y [IE7
Profile No. Soil taxonomy Sampling site Latitude and longitude Altitude (m)
EAl BRI E RPN £ ERUNIEESE S ViR E120°2920"; 5 s
) Fe-accumulic Gleyi-Stagnic Anthrosols Jiaobang, Zhenze Town, WuJiang N30°54'50"
. EAF A KB L K 5 T W B R B E120°4135"; s 0
Albic Hapli-Stagnic Anthrosols Chuigu, Miaogiao Town,Zhangjiagang N31°47'4"
A3 LRIR7S ¥/ PN R 5 5 T W0 B [ E 120°40'53"; s -2
Typic Fe-accumuli-Stagnic Anthrosols Xingshi, Miaogiao Town,Zhangjiagang N 31°45'0"
EAd BHBRBE KA L oH M G T B K R BT 5T E119°59'57"; 5 s
Albic Fe-leachi-Stagnic Anthrosols Qianhuang Town, Wujin, Changzhou N 31°33'56"
Ref e R R OK B 3 52 T R XU A E120°38'59"; s 0
e ~
Typic Fe-accumuli-Stagnic Anthrosols Shuangtang, Fenghuang Town, Zhangjiagang N31°46'55"

1.3 MM RE ST

6 5 T AU 1 T B 42 4 - S T, TR L. O ~
L1m, HHEEEMRSE FAO Y WL k. id
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AT, 24 A ERE S, IR EE N AR
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1 SR BB ) e L
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Fig. 1  The photos of observed and described soil profiles
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Table 2 Morphological characteristics and composition of clay minerals of the clay fraction in the studied soil profiles

I R Pt (1) . - R #)41 %, Clay mineral composition (% )

Profile No.  Layer Depth Color Texture Structure shiA g4 B Kot Bl AT (kS
(em)  (Moisture state) Semectite Vermiculite Chlorite Hydromica Kaolinite Quartz

E-Al Apl 0-~9 10YR4/2 Wb 4@ ZiE TR 27 23 11 18 18 4

Ap2 9~16 10YR4/1 BwbgE 4 © Holp @ 28 17 15 20 20 4

Br 16 ~45 2.5Y4/2 Fewb i 4 © A otk @ 29 16 13 21 21 5

E 45 ~60 2.5Y7/1 b+ © 7] Heopk @ 25 26 10 16 16 5

BE 60 ~ 100 2.5Y5/4 BwbiE 4@ Hop® 34 21 10 15 15 4

E-A2 Apl 0~15 5YR3/1 b 4 © A otk @ 11 17 15 27 27 7

Ap2 15 ~35 5YR2/2 Hywb i 4 © Hefr @ 12 26 21 18 18 5

E 35 ~65 10YR5/1 BabEE 4@ Hop @ 22 24 16 15 15 6

BE 65 ~ 100 10YR4/2 W1 © Hupp @ 11 30 17 15 15 5

E-A3 Apl 0 ~20 5YR3/1 b 4 © A1 bk @ 12 28 20 19 19 5

Ap2 20 ~35 5YR3/2 BabE 4@ Hop® 9 28 24 18 18 7

BE 35 ~60 5YR4/1 Wb+ @ ok @ 19 32 13 11 11 5

E 60 ~75 10YR5/1 b 4 © Hefr @ 7 28 22 18 18 5

Br 75 ~ 100 10YR4/4 Wb 4@ Hop® 9 20 17 29 29 7

E-A4 Apl 0~16 10YR4/2 HwbREIEL?D  HEAR® 15 23 18 16 16 5

Ap2 16 ~29 2.5Y4/2 B REE LD HAHR® 27 24 11 14 14 5

E 29 ~46 2.5Y5/1 BabE 4@ Hop® 35 26 11 11 11 3

BE 46 ~63 10YR5/1 HwbigE 4@ Bk © 28 26 9 15 15 5

Brl 63 ~92 10YR4/1 Wb fRBiEL?® HoR® 25 24 12 18 18 5

Br2 92 ~110 10YR4/2 b 4 © Hefr @ 26 26 10 12 12 5

Ref Apl 0~15 2.5Y4/2 BabEmE 4@ A1 4k @ 8 21 26 19 19 5

Ap2 15 ~30 2.5Y5/2 b 4 © Holp @ 9 26 20 16 16 6

Brl 30 ~ 60 10YR4/6 b 4 © Hefr @ — 26 22 26 26 7

Br2 60 ~100  7.5YR4/4  ¥mb 4@ Hop® 6 29 20 23 23 5

DSilt loam,@)Silty clay loam , @ Granular, @ Blocky , (&) Crumb , ©) Prismatic

http ://pedologica. issas. ac. cn



3 4 TR ORI M DXACHE A b b B R A B R 473

5 A H I ERLA )T R A R A
eti K= BRI A, B S/ PR AT (R 2),
NREAS T A R AT 0K R, AR R Gy
BT (E-AL FE-A4 0 ), 52 A0 5 A 8
(25%~35% ) , i &5 ¢ 41 A X 8K (9% ~ 18% ) , i
BRI JLAS 3R T (E-A2, E-A3 Fl Ref # 7 )
WPAR S, Wi & 1 53 0l R 0% ~ 22% F1 15% ~ 26% ,
Forb[R] — My X TC 2 00 B0 T (Ref) A 52 0 A0 5 i
BAR(0 ~9% ) o Hoaxw ¥y 7e - 5 &) m 8] 22 55 A
e Bl . B R LERVRLE YL, BR T E-AL (E-A3
FE AN S A AR A SR Z AR s T R L
JZ2 Mgk Je A K = BE RS U 7 R T H AR )2
Ak B2 5IEAZE(E) il )2 (BE) ZIEEN,
)b A R S e s, H E-AL E-A3 5 i A A TR
A
2.2 TIEMRRL A R

b TET A T JE D A b e AR b (R
1), + 3 Wik 2H i ( Particle size distribution, PSD) D)

Wbk R 2 bR D (K1 2) o A
T = 38 0 I ASCF 2 8 R 5 1, R A I 2 AR AR K
BEA N £ (E-A1,75.04% ; E-A2,67.50% ; E-A3,
62.23% ;E-A4,61.47% ) , K T A IEAZHFEMN
3 4 K BE A £ (Ref,60.90% ) , Horfr  E-A1 ¥
W i, RO WRE B o X TR )2 R R
M ,E-A2 E-A3 | E-A4 IR A2 0088 & &1
e, T B A A E (E 2) 3K 7E E-A4 5] 1H 1Y
Jo b 2 Y A e B e ok (3R 2) i i R AR
AL Z AR £ AR RS R 2 W) S R 1 R
ZhHAE 4 5 W E-AL ) AR 2 R RS & IR R
e, LR &8 4 J2 BE A R 0 ok
PR X 5] F Bk 3 AR mE ., ) E-A3  E-A4
HIEAERA G &Y R THE BT )2, M E-
Al E-A2 i Z R & 2 I AR s AR, T2 bl )2
TR0 15 0 8k IS, X — B AE E-AL R
Je R (K 2) , RERIH SR & EAE 2D
AL A S ZEOFA K, B/NT 10%

3Ok ZH 5%, Particle size distribution (%)

OO 15 30 45 60 75 90 0 15 30 45 60 75 90 0 15 30 45 60 75 90 0 15 30 45 60 75 90 0 15 30 45 60 75 90

20

H;a

,.__,-.__.-.
i

40

E-Al E-A2

S |
r
| S—

& JE Depth (cm)

100

120
— BPHL Sand

" E-A4 [ | Ref

""" KYRL Silt  ------ ZhE Clay

2 HHERRL( <2 wm) KPRL(2 ~50 wm) HEPRL( > 50 wm) £ S S S A

Fig. 2 Contents and content distributions of clay ( <2 pm) ,silt (2 ~50 wm) ,and sand ( >50 pm) in the studied soil profiles
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Table 3  Distributions and ratios of silts different in particle size in the soil profiles

3 BL 2 BY, Silt composition( % )

ol e A
;% [S JZI BgL i o 2 WU R E:[j Tj'{/*fij'
Profile No. Layer Content of silt( % ) (2~20 um) (20 ~50 pm) Conrse silt
Medium-fine silt Coarse silt

E-Al Apl 66. 57 28. 84 37.73 0.76
Ap2 67. 65 28.93 38.72 0.75
Br 69.21 29.56 39. 65 0.75
E 75.90 18.75 57.15 0.33
BE 82.15 11.96 70. 18 0.17

JALIAE + bR #EF: Mean + SD 75.04 £6.59 20.79 £7.91 54.25 +14.45 0.45 +£0.28
AR ZHCV (% ) 8.79 38.05 26. 63 61.85
E-A2 Apl 63.98 38. 81 25.17 1.54
Ap2 66. 19 37.55 28. 64 1.31
E 71.24 39.82 31.42 1.27
BE 66. 55 36. 07 30. 49 1.18

JNALI(E + FRifEZE Mean £ SD 67.50 £3.05 37.90 £1. 62 29.60 +2.76 1.29 £0.15
AL EBCV(%) 4.52 4.28 9.33 11.93
E-A3 Apl 64.33 39. 83 24. 50 1.63
Ap2 63. 40 39.93 23. 47 1.70
BE 69. 42 39.24 30. 18 1.30
E 66. 39 37.02 29.37 1.26
Br 54.17 31.63 22.54 1.40

JNALAE + bR #EF: Mean + SD 62.23 £5.73 37.23 £3.50 26.01 £3.52 1.45 £0.20
AR ZHCV (% ) 9. 06 9.41 13.52 13.59
E-A4 Apl 66. 57 45.10 21. 47 2.10
Ap2 67. 86 46. 67 21.20 2.20
E 66.22 46.72 19.50 2.40
BE 62. 44 38. 62 23.82 1.62
Brl 56.78 38.83 17.94 2.16
Br2 54.45 38. 40 16. 05 2.39

PG + K7 #E 2% Mean + SD 61.47 £5.60 41.79 =4.17 19.68 £2.76 2.15+0.28
AR ZECV(%) 9.10 9.99 14. 05 13.22
Ref Apl 65.18 40. 67 24.51 1. 66
Ap2 66. 87 37.88 28.99 1.31
Brl 60. 50 34.25 26.25 1.30
Br2 57.36 33.19 24.17 1.37

ALY + FR7fE2E Mean = SD 60.90 +4.35 35.33 +3.43 25.57 £2.20 1.39 0. 17
AR CV(%) 7. 14 9.71 8.61 12.17
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Table 4 Contents and ratios of extractable Fe oxides different in form in the studied soil profiles
Ak Ui 5 8k REX7S i BT Bk WAL i Al L
HERS B& Fe, Fe, Fe, (Fe,-Fe,) Fe /Fe, (Fe,-Fe,) (Fe,-Fe,)
Profile No. Layer

(gkg™") (mgkg™") (mgkg™") (mg kg™") (%) /Fe, (%) /Fe,
E-A1l Apl 39.9 13.2 8.4 4.8 63.6 36.4 0.6
Ap2 41.0 12.2 9.1 3.1 74.3 25.7 0.3
Br 40. 4 14.9 3.3 11.6 22.2 77.8 3.5
E 32.0 8.2 0.7 7.5 8.2 91.8 11.2
BE 63.7 30.5 1.5 29.0 4.9 95.1 19.5
E-A2 Apl 45.5 18.5 9.2 9.3 49.5 50.5 1.0
Ap2 44.1 17.8 3.2 14. 6 18.1 81.9 4.5
E 34.1 13.4 1.4 12.0 10. 6 89.5 8.5
BE 29.8 14.1 2.3 11.8 16. 1 83.9 5.2
E-A3 Apl 47.6 19.1 8.6 10.5 44.9 55.1 1.2
Ap2 47.6 19.2 2.5 16.7 12.8 87.2 6.8
BE 34.7 13.4 1.6 11.8 12.2 87.8 7.2
E 31.1 14.1 1.1 13.0 8.2 91.7 11.1
Br 58.6 36.5 1.4 35.1 3.9 96. 1 24.4
E-A4 Apl 39.3 15.0 9.5 5.5 63.2 36.8 0.6
Ap2 40. 4 15.5 4.2 11.3 26.9 73.1 2.7
E 33.2 13.1 1.5 11.6 11.3 88.7 7.9
BE 31.3 13.9 1.6 12.3 11.5 88.5 7.7
Brl 46. 1 20.2 4.2 16.0 20.6 79.4 3.9
B2 50.1 22.1 6.9 15.2 31.3 68.9 2.2
Ref Apl 43.5 16.4 6.0 10. 4 36.5 63.5 1.7
Ap2 31.1 13.4 1.6 11.8 12.1 87.9 7.3
Brl 48.2 23.0 2.1 20.9 9.3 90.7 9.8
B2 55.6 26.9 3.3 23.6 12.1 87.9 7.2

2.4 TEITEMIKULFHFE

Y SEE T R R it B rh ot R 1Y 4
AR, B T L b R JT R & X ST R 2R A+
SR R WHEAT TR (K 3) , B E R R
PEICR M oC R B A R . sRoT R AR,
RUVREIE 25 BB oo Rl i, — AL 4G
K,0,MgO Al O, Fe,O, MnO TiO, %, 5 — 4 £ 4%
Na,0.Si0, .CaO % (& 3a) , R P XPIH L R AE T 4%
o H S B URR B3 Bl PR A A R AE . RN X A%
TR R R AR GIR R LR B2y 25
S, R 2 R AB AT KRB WA, A T
T AT B 2 B — A B E A9 JZ 0, FE O Ref 31 1 9

MR RIZ, 5 — 2o IEE A = (8 3b) T i
EARESARE AR R LR & &0 i WA H VR W
DS e DV ~ NI = vl <1 N T A SR -
BH(ERS) ,BEARSIEEARE LML, BRY—
HILK K, 0, MgO, AL, O, 55 J0 % 7 1 A X H K,
Na,0.8i0, ,CaO S0 R & M B . 28, KA
S 4R MITR Si0, M —4UUER TR AL O,
I Fe, O T H 1k 413 7% (Sa) L B AR R (Saf) {H,
BEHZEOW RS THREAZ. AEEKE,Sa f
Saf {EL7E 4% - S8 3% 1 J2 (6] A W T, Sa {2 13 /2
£, Saf (H7E 8 ZEA (K 5) .
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Cluster analysis dendrograms of soil macro-elements (a) and soil horizons (b) in the studied soil profiles
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Table 5 Contents of macro and trace elements in the studied soil profiles

mmEge  BEw K0 Ca0 Na,O Mgo Si0, AL O; TiO, . Ba Be Li Rb Sc Zr Y REE
Profile No.  Layer (gkg™") s Saf (mg kg™!)
E-Al Apl  17.6 10.3 14.2 7.6 709 110 7.5 10.9 6.6 427  1.87 320 774 9.0 313 192
Ap2 17.5 10.2 14.5 7.5 716 108 7.6  11.2 6.6 430 1.88 311 786 9.4 314 186
Br 17.3 10.0 15.1 7.1 729 106 7.6  11.6 6.9 411 1.78 312 82 9.4 325 195
E 15.8 7.6 16.9 6.0 755 97 7.3 13.3 8.3 364 1.98 338 68 8.3 347 183
BE 15.4 8.6 18.5 5.7 769 86 7.3 15.2 6.5 353 1.70 266 608 7.3 480 203
E-A2 Apl  18.9 9.0 12.8 9.2 714 113 8.4 10.7 6.2 475 2.11 347 89 10.0 342 206
Ap2  18.5 9.8 13.4 9.5 721 114 8.5 10.8 6.3 468  2.23 366 906 10.6 353 207
E 15.9 7.8 147 7.2 766 99 8.3 13.1 8.0 420 1.82 294 784 9.6 403 206
BE 14.0 6.8 14.3 5.4 789 92 8.4 145 9.1 379 1.55 262 685 8.6 436 209
E-A3 Apl  19.6 8.6 12.9 10.1 703 118 8.6 10.1 5.8 474 2.00 360 958 11.5 320 203
Ap2  19.7 10.0 12.7 11.5 705 122 8.6 9.8 5.7 479  2.26 387 973 11.2 329 217
BE 15.9 8.4 14.6 7.1 769 97 8.4 13.5 8.1 415 1.72 293 776 8.6 403 197
E 14. 4 6.4 13.2 5.5 772 98 8.8 13.3 8.4 361 1.59 288 733 8.8 426 195
Br 18.1 6.3 11.1 8.4 681 130 8.8 8.9 4.9 448  2.23 402 923 10.9 351 208
E-A4 Apl  15.8 7.5 12.6 6.5 738 108 8.6 11.6 7.0 428  2.23 368 828 9.9 325 227
Ap2  15.6 7.7 12.9 6.6 744 108 8.7 11.7 1.0 432 2.16 363 849 10.3 332 209
E 14.0 7.3 14.0 5.4 777 98 8.9 13.5 8.3 401 1.96 336 76 9.8 343 196
BE 13.6 7.0 14.0 5.3 7717 97 8.6 13.5 8.5 406 1.83 302 732 8.9 423 212
Brl 17.4 7.8 11.8 8.8 712 127 8.9 9.5 5.7 512 2.04 386 100 12.4 298 206
B2 18.0 8.2 11.4 9.6 701 132 8.8 9.0 5.3 514 2.57 430 104 12.9 274 218
Ref Apl  18.5 7.8 13.0 9.2 715 112 8.3 10.8 6.3 466  2.01 353 873 10.5 341 200
Ap2  15.2 6.5 12.4 6.6 7175 97 8.6 13.5 8.6 380 1.6 290 752 9.2 440 193
Brl  19.9 5.7 11.2 10.7 697 133 8.7 8.9 53 462 2.23 401 100 12.0 358 214
Br2 21.4 7.2 11.1 13.9 663 145 8.4 7.7 4.6 533 2.42 397 107 12.5 323 246

HE L BEAR R Sa= M(Si0,) /M(ALO,) 5 E 8R4 3 Saf = M(Si0,) /M (Al O, + Fe,05) Note:Sa=M(Si0,)/M(Al0;) ;Saf = M(Si0,)/

M(ALO, +Fe,0,)
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Fig. 4 Cluster analysis dendrograms of soil trace elements (a) and soil horizons (b) in the studied soil profiles
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CAUSES OF FORMATION OF ALBIC HORIZON IN STAGNIC ANTHROSOL
IN THE TAIHU LAKE REGION, JIANGSU PROVINCE, CHINA
Wang Peiyan' Huang Biao® Wang Hong® Pan Jianjun'’
(1College of Resources and Environmental Sciences, Nanjing Agricultural University , Nanjing 210095 , China)
(2 Soil Environment and Pollution Remediation Laboratory , Institute of Soil Science , Chinese Academy of Sciences, Nanjing 210008 , China )
Abstract The formation of an albic horizon in stagnic anthrosol has a special significance to genesis and develop-

ment of the soil. To explore causes of the formation,four profiles of stagnic anthrosols with an albic horizon (E-A1,E-A2,

E-A3 and E-A4) and one (Ref) ,the same in parent material but without the horizon, as reference,in the Taihu Lake re-

gion were sampled for analysis of morphological characteristics, soil mechanical composition, clay mineral composition, con-

tents of iron oxides,and geochemical characteristics of macro and traceelements. Of the five soil profiles, soil particle size

compositions were dominated with silt,which accounted for 60% ~75% and did not vary much between soil layers in the

profile , with variation coefficient being < 10% . Contents of macro and trace elements did not vary much either, with CVs

being less than 10% . All these indicated albic horizons developed from parent materials similar to those the overlying and

the underlying layers did from. However,in Profile E-A1,the albic horizon was quite high in silt content (75.04% ) and in
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CV of medium-fine silt (38.05% ) and medium-fine silt/ coarse silt (61.85% ) as well,which indicates that the profile is
not uniform in parent material. All these demonstrate that the variations of soil properties in Profiles E-A2 ,E-A3 E-A4 and
Ref were caused by soil formation,while that in Profile E-A1 was also affected by the environment of sedimentation, besides
soil formation. The albic horizons in Profiles E-A2 E-A3 and E-A4 are higher than their overlying and the underlying hori-
zons in contents of smectite, illite, silt, coarse silt, Si0, ,Ca0 and Zr,but lower in contents of hydromica, chlorite , free iron,
AL, O,,Rb,Li,Ba and REE. Profile Ref was quite similar to Profile E-A2 |E-A3 ,E-A4 in all characteristics except that the
albic process appeared only in the plow layer, which is not fit to be defined as albic horizon. In Profile E-Al, some soil
properties were not spatially homogeneous, for instance, silt content is not the highest in the albic horizon, but increased
with depth in the soil profile,which suggests that the formation of an albic horizon in stagnic anthrosols in the Taihu Lake
region is a result of the subjection of loessial lagoon sediments to periodical alternation of flooding and draining mechanical
washing and leaching of active iron during anthrostagnic process ( Profiles E-A2 ,E-A3 and E-A4) ,or a result of the sub-
jection of parent material to mechanical washing caused by rise and fall of the water surface in the lake during its sedimen-
tation process and then to leaching of active iron during repeated anthrostagnic processes (Profile E-Al).

Key words Ablic horizon; Parent materials; Mechanical washing; Leaching of iron; Homology

(RERE: S &)

http : //pedologica. issas. ac. cn



