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pH
1 25H,0) 1 2.5KCI) H"
AP 1 mol/L KClI
(Elementar verio )
1 AREEXESSHBTEE (ICP-
Fig. 1 The study area and sampling sites
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1.2.2 X
(XRD) [
(13 1.2.3 Excel 2010
F1 B LIEFUHE
Table 1 Landscape features of studied soils
(m)
21-013 124°36'08.90"E, 41°59'52.60"N 186
21-001 123°34'00.00"E , 41°50'02.00"N 72
21-200 123°23'17.00"E, 41°58'11.30"N 61
03 124°35'45.80"E, 41°59'54.90"N 208
04 124°52'12.60"E, 42°03'49.00"N 265
21-003 D 125°10'18.80"E, 42°13'42.30"N 411
21-009 G 125°09'27.30"E, 42°13'47.70"N 388
07 125°31'04.85"E, 42°13'29.33"N 400
21-076 125°0923.10"E, 42°13'46.90"N 400
2 0.54
2.1 0.69(  3)
A-B-C( 2)
A-E-B-C
( 2 2) H AP
9 ~36cm 14 ~ 30 cm ¢ 3
6 4 25% ~ 40% A-C
(1 2)
( 2) 2.2
21-003 2.2.1
( 2
2) ( 2
H Al 6.60 0.43

0.28 cmol(+)/kg

227 ghkg 221 gkg ( 3)
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Table 2 Morphological characteristics of studied profiles
(cm) ()
21-013 Ap 0~18 (10YR 5/6)
Ab 18 ~ 43 (10YR 4/4)
ACb 43~79 (10YR 3/4)
2A1 79 ~ 106 (5YR 3/1) -
2ACl1 106 ~ 128 (7.5YR 4/4)
2AC2 128 ~ 170 (7.5YR 3/4) _
21-001 Ap 0~18 (10YR 6/4)
AB 18~29 (10YR 6/4)
Btl 29 ~54 (10YR 4/6) —
B2 54 ~67 (LOYR 4/6)
Bts 67 ~122 (7.5YR 4/4) _
21-200 Ap 0~21 (10YR 6/4)
AB 21 ~56 (1I0YR 4/4)
Bts1 56 ~ 94 (10YR 4/4)
Bts2 94 ~ 118 (10YR 4/4)
Bts3 118 ~ 130 (7.5YR 4/4) _
03 Ap 0~14 (10YR 5/4)
A 14 ~31 (10YR 6/4)
Btsl 31~49 (10YR 4/4)
Bts2 49 ~ 83 (10YR 3/4)
Bts3 83 ~ 125 (10YR 3/4)
C 125 ~ 146 (7.5YR 4/4) _
04 Ap 0~26 (10YR 4/4)
A 26 ~43 (10YR 3/4)
Bts1 43 ~ 68 (10YR 5/6)
Bts2 68 ~ 98 (10YR 4/6)
Bts3 98 ~ 154 (7.5YR 4/4) _
21-003 Ah 0~18 (10YR 5/4)
A 18 ~36 (10YR 5/6)
E 36~ 66 (10YR 6/4)
Btsl 66 ~ 82 (7.5YR 4/6)
Bts2 82 ~103 (7.5YR 5/6) -
C 103 ~ 130 (7.5YR 4/6) _
21-009 A 0~9 (10YR 4/4)
E 9~23 (10YR 6/4) -
Btl 23 ~40 (7.5YR 7/4) -
Bt2 40 ~ 62 (7.5YR 5/6)
Bts1 62 ~ 88 (7.5YR 4/6) -
Bts2 88 ~ 132 (7.5YR 4/6) - _
07 A 0~15 (10YR 4/4)
E 15~43 (10YR 6/4)
Btl 43 ~70 (7.5YR 5/6)
Bt2 70 ~ 93 (7.5YR 4/6) -
Bts1 93 ~ 120 (7.5YR 6/6)
Bts2 120 ~ 140 (7.5YR 5/6) _
21-076 Apl 0~21 (10YR 4/4) —
Ap2 21~34 (10YR 6/6) -
E 34 ~58 (10YR 6/4) -
Bts1 58~72 (7.5YR 4/6)
Bts2 72 ~110 (7.5YR 6/6) _
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Fig. 2 Contents of clay in studied profiles
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Table 3  Basic properties of studied soils
6 - 12 6 4 12
pH(H,0) 5.5 - 5.72 53 5.51 5.69
(g/kg) 6.41 - 3.04 10.90 3.17 2.18
(cmol(+)/kg) 3.21 - 4.35 6.70 7.61 14.21
H'(cmol(+)/kg) 0.09 - 0.19 0.59 0.60 1.03
A13+(cmol(+)/kg) 0.32 - 0.75 0.40 1.05 1.33
(g/kg) 9.79 - 11.16 14.29 8.84 18.68
(g/kg) 4.82 - 5.45 6.73 6.67 4.46
(g/kg) 3.01 - 1.67 6.16 3.10 2.83
6.82 - 5.92 6.78 6.09 5.55
2.98 - 2.86 3.28 3.12 3.11
21-013
[17-20]
( 4 2.2.2
2.69 ~5.61 g/kg 0.06~0.12 gkg  /
35.64 ~57.67 /
22% 21]
/

5.30% ~ 14.93%
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Table 4 Contents of titanium and zirconium and variation coefficient of titanium/zirconium ratios in silts of studied profiles
(cm) (g/kg) (g/kg) /
(%)

21-001 Ap 0~18 3.37 0.08 43.54 2.31 5.30
AB 18 ~29 3.92 0.09
Btl 29 ~ 54 4.19 0.10
Bt2 54 ~ 67 4.75 0.10
Bts 67~ 122 4.26 0.10

21-200 Ap 0~21 3.96 0.10 43.38 3.54 8.16
AB 21 ~56 3.98 0.09
Btsl 56 ~ 94 5.04 0.12
Bts2 94 ~ 118 5.39 0.11
Bts3 118 ~ 130 4.63 0.11

03 Ap 0~14 4.43 0.10 46.21 6.31 13.65
A 14 ~31 4.40 0.10
Btsl 31~49 4.60 0.10
Bts2 49 ~ 83 4.24 0.11
Bts3 83 ~ 125 5.61 0.12
C 125 ~ 146 5.19 0.09

04 Ap 0~26 4.44 0.11 44.15 6.59 14.93
A 26 ~43 3.78 0.09
Btsl 43 ~ 68 4.13 0.10
Bts2 68 ~ 98 4.12 0.10
Bts3 98 ~ 154 5.59 0.10

21-003 Ah 0~18 4.25 0.10 45.17 2.86 6.33
A 18 ~36 3.91 0.09
E 36~ 66 3.96 0.09
Btsl 66 ~ 82 4.46 0.10
Bts2 82~103 5.06 0.11
C 103 ~ 130 5.05 0.10

21-009 A 0~9 3.76 0.10 40.80 3.90 9.55
E 9~23 3.54 0.08
Btl 23 ~40 3.92 0.11
Bt2 40 ~ 62 4.07 0.10
Btsl 62 ~ 88 4.06 0.10
Bts2 88 ~ 132 4.14 0.09

07 A 0~15 4.07 0.09 42.32 3.78 8.93
E 15~43 4.03 0.10
Btl 43 ~70 3.98 0.11
Bt2 70 ~93 4.28 0.10
Btsl 93 ~ 120 4.22 0.09
Bts2 120 ~ 140 4.25 0.10

21-076 Apl 0~21 3.56 0.08 42.42 2.60 6.13
Ap2 21 ~34 3.49 0.09
E 34~58 3.03 0.07
Btsl 58~72 2.85 0.07
Bts2 72 ~ 110 2.69 0.06
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Table 5 The composition of clay minerals in studied profiles
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Characteristics of the Pale Color Horizon in Albic Soils in
Liaoning Province and Their Forming Processes

WANG Qiubing, WANG Yanping, SUN Zhongxiu, SUN Zhongge
(College of Land and Environment, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: Albic bleached soils derived from loess-like materials on different terraces formed under different historical
periods in the Hunhe River of Liaoning Province were studied. Profile morphological features, basic chemical properties and
parental material uniformity were detected and used to ascertain the characteristics and formation mechanism of pale color
horizons. The stable elements of titanium and zirconium in silts showed that profiles of 21-003, 21-009, 07 and 21-076 in the third
terrace share the same parental material with profiles of 21-001, 21-200, 03 and 04 in the second terrace. Soils in the first terrace
have no illuvial horizon; soils in the second terrace have illuvial horizons without albic bleached phenomenon or pale color
horizon; soils in the third terrace have obvious illuvial horizons, albic bleached phenomena and pale color horizons. The
formation of pale color horizon is mainly due to stronger eluviation and illuviation under a longer time period with significant
depletions of clays in profiles when compared to soils in the first and second terraces. However, the properties of pale color
horizon have not reached the standard regulation for an albic horizon.

Key words: The pale color horizon; Albic bleached soil; Loess; Terrace; Hunhe River basin
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