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Fig. 1 Geographic location of studied soil profiles in Hunan Province
F1 ik HIEAMRTIRE
Table 1  Soil forming environment of studied soil profiles
(m)
43-LY01 113.751017°E  28.285717°N 114 7°
43-CS01 113.108417°E  28.2014°N 66 10°
43-CS02 113.1662E  28.2045 N 63 15°
43-CS11 112.656833°E  28.4704°N 41 5°
43-CS15 113.499017°E  28.30625°N 109 15°
43-7702 113.1614°E  27.647067°N 75 10°
43-7708 113.36525°E  27.072367°N 105 10°
43-XT03 112.468617°E  27.7323°N 77 5°
43-YY04 113.055467°E  28.741733°N 69 20°
43-YY06 112.92835°E  28.63735°N 56 10°
43-YYO07 113.54095°E  29.487517°N 83 7°
43-YY12 113.2232°E  29.11525°N 48 20°
2
43-CS02
2.1 20 ~200 cm
2 12 - 43-CS11
2.5YR ~ 10R 3~5 4~8 43-CS15
43-LYO01
43-7702
104 ~ 194 cm 43-CS01 43-7708
43-XT03
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Table 2  Profile morphological characteristics of studied soil profiles

=2

i 1% B9 R E 4 I

(m)
43-LY0l  0~27 A 5YR6/6 2.5YR 4/8
27~49 AB SYR6/8 2.5YR 4/8
49 ~ 104 B1 SYR7/8 2.5YR4/8
104~145 B2 SYR7/8 2.5YR4/8
145~194 B3 5YR7/6 2.5YRS5/8
43-CS01  0~37 A 25YR4/8 10R3/6
37~71 Bl 25YRS5/8 10R 4/6
77~ 121 B2 25YRS5/6 10R 4/6
121~145 B3 2.5YR6/6 10RS5/8
43-CS02  0~20 A SYR4/8 10R 3/4
20~ 62 AB 5YR4/6 10R 3/6
62~ 137 Bl SYR5/8 10R 3/6
137~200 B2 SYR5/6 10R 4/4
43-CS11 0~13 Ap 7.5YRS5/6 S5YR3/6
13~33 Apb  7.5YR7/4 5YR4/6
33~71 Blsl 7.5YR6/4 5YRS5/8
71~100 Bls2 7.5YR8&/6 S5YRS/8
100 ~150 Bls3 7.5YR8/4 5YR 6/8
43-CS15  0~20 Au  2.5YR6/6 10R 4/4
20~40 Bl 2.5YR6/8 10R 4/6
40 ~90 B2 2.5YR6/8 10R 4/8
90~ 119 B3 25YR7/8 10R3/8
119~160 BC 2.5YR7/8 10R3/8
43-7702  0~7 A SYR5/4 10R 4/3
7 ~40 BA S5YR7/6 10R 4/6
40 ~ 65 B1 SYR6/6 10R 3/6
65~120 B2 5YR6/6 10R 3/6
120~140 Bs S5YR6/8 10R 4/6
43-7Z708 0~25 A S5YR6/8 2.5YR3/6
25 ~100 B1 SYR 5/8 2.5YR3/6
100~170 B2 5YR6/6 2.5YR 4/6
170 ~200 B3 SYR5/8 2.5YR5/8
43-XT03 0~30 A 7.5YR5/8 S5YR3/3
30 ~60 AB 7.5YR6/6 5YR3/6
60 ~ 150 B 7.5YR 5/8 5YRS5/8
150~200 BC 7.5YR6/8 S5YRS/8
43-YY04 0~20 A SYR3/6 5YR3/6
20~ 60 B 5YR 4/4 5YR3/6
60~100 Blsl 5YR4/6 5YRS5/8
100~160 Bls2 5YRS5/8 5YR4/8
160~200 Bls3 5YR6/8 5YRS/8
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(m)
43-YY06 0~20 A 7.5YR4/4 2.5YR3/3 -
20~55 AB  7.5YR6/8 2.5YR 4/6
55~95 B 7.5YR 6/8 2.5YR 4/6
95~170 Blsl 7.5YR5/4 2.5YR 4/8 -
170 ~200 Bls2 7.5YR5/6 2.5YR 5/8 -
43-YY07 0~40 A 10YR 5/6 5YR3/3 -
40 ~ 60 B 10YR 7/6 5YR4/6 -
60~120 Blsl 10YR8/4 5YRA4/8 -
120~200 Bls2 10YR8/6 5YRS5/6 -
43-YY12 0~20 A 10YR 5/6 7.5YR 3/3 -
20 ~ 60 B 10YR 6/6 7.5YR 4/6 -
60~115 Blsl 10YR7/6 7.5YR 5/6 -
115~200 BIls2 10YR7/8 7.5YR5/8 -
Ap Apb Au Bs Bls
60 ~ 150 cm 43-YY12
43-YY04 _
- 3 4
43-YYO06 - 12
20 ~ 200 cm 43-YY07 pH 4.5
- 301.86 ~ 606.74 g/kg
F3 MK THIEMYE MR
Table 3  Physical properties of studied soil profiles
(g/kg)
(m) 200~005mm  0.05~0.002mm  <0.002mm (USDA ) (%) (g/em’)
43-LYO01 0~27 466.54 19.26 514.20 - 0.04 1.49
27 ~49 440.54 31.00 528.47 1.03 0.06 1.46
49 ~ 104 383.15 4558 571.27 1.11 0.08 1.45
104 ~ 145 373.83 51.88 574.29 1.12 0.09 1.62
145~ 194 339.38 53.89 606.74 1.18 0.09 1.60
43-CS01 0~37 183.48 302.80 513.72 - 0.59 1.35
37~77 230.44 224.63 544.93 1.06 0.41 1.32
77 ~ 121 235.29 259.75 504.96 0.98 0.51 1.48
121 ~ 145 143.88 363.95 492.17 0.96 0.74 1.60
43-CS02 0~20 187.66 403.04 409.30 - 0.98 1.29
20~ 62 148.08 402.67 449.26 1.10 0.90 1.28
62 ~ 137 163.94 344.96 491.10 1.20 0.70 1.32
137 ~ 200 272.08 363.95 363.97 0.89 1.00 1.48
43-CS11 0~13 400.80 194.17 405.03 - 0.48 1.27
13~33 215.35 329.05 455.60 1.12 0.72 1.07
33~71 244.69 308.64 446.66 1.10 0.69 1.44
71 ~ 100 321.54 189.63 488.83 1.21 0.39 1.47
100 ~ 150 374.68 128.43 496.89 1.23 0.26 1.71
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(g/kg)
(i) 2.00~0.05mm  0.05~0.002 mm <0.002mm (USPA ) (%) (g/em’)
43-CS15 0~20 464.76 222.68 312.56 - 0.71 1.30
20 ~ 40 484.78 189.39 325.83 1.04 0.8 1.53
40 ~ 90 557.41 140.73 301.86 097 047 1.45
90 ~ 119 573.32 116.37 310.31 099 038 1.58
119 ~ 160 585.78 91.82 322.40 103 028 1.72
43-2202 0~7 226.47 377.11 396.42 - 0.95 1.17
7~ 40 353.28 160.08 486.63 123 033 1.17
40 ~ 65 375.57 145.82 478.61 1.21 0.30 1.31
65~ 120 396.90 173.37 429.73 108 0.40 1.38
120 ~ 140 408.94 173.09 417.97 1.05 041 1.50
43-2208 0~25 218.27 249.15 532.58 - 0.47 0.99
25~ 100 205.06 253.46 541.48 .02 047 1.31
100 ~ 170 223.49 231.65 544.86 .02 043 1.33
170 ~ 200 231.77 247.50 520.73 098 048 1.48
43-XT03 0~30 256.05 399.01 344.94 - 1.16 1.43
30 ~ 60 241.84 366.34 391.83 114 093 1.45
60 ~ 150 205.79 381.05 413.16 120 0.92 1.51
150 ~ 200 161.77 378.29 459.94 133 082 1.43
43-YY04 0~20 217.21 333.36 449.43 - 0.74 1.51
20~ 60 175.03 318.57 506.40 113 0.63 1.50
60 ~ 100 235.49 267.73 496.77 111 0.54 1.62
100 ~ 160 342.13 275.65 38221 085 072 1.65
160 ~ 200 362.01 277.24 360.75 080 077 1.69
43-YY06 0~20 84.73 474.12 441.14 - 1.07 1.28
20 ~ 55 230.85 351.09 418.06 095  0.84 1.26
55~95 173.04 396.16 430.80 098 092 1.28
95~170 204.02 353.75 442.23 100 0.80 1.54
170 ~ 200 247.61 337.04 415.34 094 081 1.64
43-YY07 0~ 40 270.98 311.85 417.17 - 0.75 1.34
40 ~ 60 173.00 359.98 467.01 112 077 1.45
60 ~ 120 134.16 365.48 500.36 120 0.73 1.54
120 ~ 200 169.37 313.55 517.08 124 0.61 1.50
43-YY12 0~20 331.43 356.02 312.54 - 1.14 1.53
20 ~ 60 273.97 388.51 337.53 1.08 1.15 1.59
60 ~115 231.24 409.92 358.84 1.15 1.14 1.60
115 ~ 200 246.32 355.13 398.55 128 089 1.67
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x4 L HIEMLEMR
Table 4 Chemical properties of studied soil profiles
pH(1:2.5) CEC,

(m) HO0  KCl (cmol(+)/kg) (%) (g/kg) (g/kg) (%)

43-LY01 0~27 4.34 4.06 34.94 72.83 68.35 55.04 80.53
27 ~ 49 4.58 4.05 33.03 69.54 73.06 42.12 57.65

49 ~ 104 4.64 4.08 35.66 76.49 81.04 63.89 78.84

104 ~ 145 4.75 4.07 35.76 66.97 90.76 61.06 67.28

145~ 194 4.77 4.06 34.21 68.55 91.59 74.30 81.12

43-CS01 0~37 4.67 3.50 30.10 48.07 66.01 47.10 71.35
37~77 4.58 3.48 28.63 53.02 70.43 53.31 75.68

77 ~121 4.70 3.57 22.54 58.93 73.57 55.78 75.82

121 ~ 145 5.06 3.64 26.74 74.78 73.27 56.73 77.42

43-CS02 0~20 4.38 3.78 35.14 83.33 56.37 36.23 64.27
20~ 62 4.69 3.86 31.01 79.70 61.62 43.67 70.86

62 ~ 137 4.82 3.82 32.65 84.00 64.57 45.53 70.51

137 ~ 200 5.07 3.77 40.86 68.58 72.77 55.12 75.75

43-CSl11 0~13 5.21 3.95 40.58 35.04 61.55 39.87 64.78
13 ~33 4.66 3.62 33.46 60.36 67.55 41.80 61.87

33~71 4.66 3.60 36.26 65.22 64.52 38.28 59.33

71 ~ 100 4.88 3.74 34.00 64.23 66.96 45.02 67.24

100 ~ 150 4.82 3.84 39.71 65.57 69.49 46.23 66.53

43-CS15 0~20 432 3.61 31.45 81.70 59.04 39.97 67.70
20 ~ 40 432 3.67 34.98 78.39 61.36 46.08 75.09

40 ~90 4.74 3.86 38.08 75.07 53.54 37.05 69.20

90~ 119 4.47 3.98 23.89 71.56 54.93 43.22 78.68

119 ~ 160 4.39 3.95 27.36 74.93 59.16 35.39 59.81

43-72702 0~7 428 3.53 37.70 87.43 43.39 33.07 76.20
7 ~40 4.34 3.65 28.10 87.97 58.59 39.97 68.21

40 ~ 65 4.62 3.73 28.64 87.11 55.15 39.64 71.89

65~ 120 4.96 3.75 31.68 87.04 54.07 40.39 74.70

120 ~ 140 5.22 3.77 27.29 93.67 58.49 42.32 72.34

43-7708 0~25 4.49 3.72 30.88 79.88 32.63 27.73 84.97
25 ~100 4.59 3.78 30.39 80.43 32.11 26.35 82.08

100 ~ 170 4.99 3.79 35.53 76.92 62.78 41.87 66.70

170 ~ 200 5.06 3.78 23.64 82.30 61.19 41.39 67.64

43-XTO03 0~30 4.39 3.52 45.62 71.70 57.74 39.71 68.79
30~ 60 4.48 3.78 31.67 80.48 53.12 35.70 67.21

60 ~ 150 4.73 3.82 32.51 70.40 77.35 35.95 46.47

150 ~ 200 4.81 3.72 35.12 79.35 59.50 47.29 79.47

43-YY04 0~20 4.39 3.62 34.12 79.73 58.36 45.40 77.78
20 ~ 60 4.92 3.76 36.80 71.14 65.27 44.90 68.79

60 ~ 100 5.06 3.83 31.42 82.33 75.43 42.18 55.93

100 ~ 160 5.02 3.82 39.33 82.80 83.50 64.00 76.65

160 ~ 200 5.09 3.85 36.90 74.43 81.87 51.35 62.72
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pH(1:2.5) CEC,
(m) mo kel (cmol(t)kg) (%) (g/kg) (g/kg) (%)
43-YY06 0~20 458  3.83 38.54 73.84 52.58 40.03 76.13
20~ 55 474 393 39.36 73.27 52.10 38.36 73.63
55~95 489  3.94 34.76 67.97 50.87 38.20 75.09
95~ 170 521 3.92 56.77 60.60 50.84 40.29 79.26
170 ~200 547  3.98 42.26 40.07 54.81 45.18 82.43
43-YY07 0~ 40 499  3.82 43.09 46.95 52.61 39.78 75.62
40 ~ 60 461  3.69 41.58 78.36 54.64 45.01 82.39
60 ~ 120 496  3.76 51.80 68.62 62.95 53.57 85.10
120~200  5.08  3.78 42.82 74.89 62.56 52.11 83.31
43-YY12 0~20 527  4.05 46.73 23.21 58.31 36.95 63.37
20 ~ 60 499  3.86 47.86 75.63 46.50 32.11 69.05
60 ~115 502 3.82 36.25 72.95 51.90 33.54 64.62
115~200 524  3.84 46.57 60.43 64.83 50.69 78.19
43-CS02 43-CS11 43-Z702 43-XT03 43-YYO07 2.2
43-YY12 =12
Fe,0; 20 g/kg 55.93% ~
85.1% CEC, 22.54 ~ 56.77 cmol(+)/kg )
35.68 cmol(+)/kg 23.21% ~
93.67% 5)
F5 HIXTIESWESISHEMN
Table 5 Diagnostic horizons and diagnostic characteristics of studied soil profiles
43-LY01 J J y y J V
43-CS01 J J y J 3
43-CS02 J J \ \ J y
43-CSl11 J J y y \ J V
43-CS15 J J J y
43-7702 J J y \ J V
43-7708 J J J y
43-XT03 \/ \/ \/ \/ J \/
43-YY04 \ \ v v v «/ N
43-YY06 V \/ 3 y J \/
43-YY07 N \ v v v «/ N
43-YY12 \/ \/ \/ y y J V
2.2.1 1) 43-XTO03 2) 43-LY01 43-CS01 43-CS02
43-YYO07 25 cm 43-YY06 A 43-CS11 43-CS15 43-7Z702 43-ZZ08  43-YY04
20 cm 35cm =3.5 =55
5.5 3.5 =3.
6 g/kg 50% 222 43-CS01
B 10R BI
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B2 B3 53.31 55.78 56.73 ( 2 43-CS01
g/kg 37.1% 40.87%  43.88% 43-CSI11 43-YY04 43-YY12
B2 CEC;, 24 cmol(+)/kg 43-CS15 5) 43-LY01 43-CSl11
B 10R 43-XT03 43-YY04 43-YY06 43-YY12
Bl B2 B3 46.08 37.05 4322 (CEC;) > 24 cmol(+)/kg pH(KCI
g/kg 75.09% 69.2%  78.68% ¥<4.5 >60%
B3 CEC;, 24 cmol(+)/kg 43-7708 6) 43-
B 25YR Bl B2  CSII 43-XT03 43-YY04 43-YY06 43-YYI2
B3 2635 41.87 4139 g/kg Fe,0;=>20 g/kg 40%
82.08% 66.7%  67.64% B3 CEC,>24 cmol(+)/kg
CEC, 24 cmol(+)/kg
2) ( 3 7)
43-CS02 43-CS11 43-7Z702 43-XT03 43-YY07 ( y
43-YY12 =12
43-LYO01 B3 1.18
>40% 2.3
9.25% 2.3.1
3) ( 2 ( y ol
( 3) 43-YY04 43-YY06 B 12
10 cm 90%
4) 3
6 ( 6
Fx6 HATIEERZEI LSRRI LETNAEARE
Table 6 Taxonomy of studied soil profiles based on Chinese Soil Taxonomy
43-LY01
43-CS01
43-CS02
43-CS11
43-CS15
43-7702
43-7708
43-XT03
43-YY04
43-YY06
43-YYO07
43-YY12
2.3.2 1)
[23] ( 7)
100 cm 100 cm -
- 9

« 8
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F7 K TIE T AR B NS R HHE
Table 7 Identification characteristics of soil families in control sections of studied soil profiles
(cm) (%) (%)
43-LYO01 49 ~ 100 1 57.13
43-CS01 37 ~100 0 53.03
43-CS02 20 ~ 100 0 46.49
43-CS11 33~ 100 0 46.49
43-CS15 20 ~ 100 2 30.89
43-2702 7 ~100 0 46.31
43-72708 25~100 0 54.15
43-XT03 30 ~ 100 3 40.10
43-YY04 20 ~ 100 6 50.16
43-YY06 55~100 0 43.21
43-YYO07 40 ~ 100 0 48.37
43-YY12 20 ~ 100 0 34.82
# 8 Wi HIEL AR KREE
Table 8 Defining soil series of studied soil profiles
( )
43-LY01 0~ 150 cm 49 ~ 150 cm -
150 cm 2.5YR
43-CS01 0~ 145 cm 37 ~ 145 cm
10R
43-CS02 0~ 150 cm 20 ~ 137 cm
137 ~150 cm -
43-CS11 0~150cm 13~33 cm
33 ~150 cm
43-CS15 0~ 150 cm 40~119cm
10R
43-2702 0~ 150 cm 40 ~119 cm
10R
43-7Z708 0~ 150 cm 25~150 cm
2.5YR
43-XT03 0~ 150 cm 60 ~ 150 cm
5YR
43-YY04 0~ 150 cm 0~20cm
60 ~ 100 cm —
100 ~ 150 cm —
SYR
43-YY06 0~ 150 cm 20 ~55cm
95 cm 95 ~150 cm -
2.5YR
43-YYO07 0~ 150 cm 40 ~ 60 cm -
60 ~ 150 cm -
5YR
43-YY12 0~ 150 cm 0~20cm -
20~ 115cm - 115~ 150 cm
- 7.5YR
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2) 3
3.1
[23]
=) )
~ 6 12
(43-LYO1)
- (43-CS01) 3
- (43-CS11) 3 3
~ 6
(43-CS15) - 12 3
(43-2208) CEC;<24 cmol(+)/kg
- (43-XT03) 12
- (43-YY04) 3
(43-YY06) - 9
(43-YY12)
(43- 12
LYO1) (43-CSO01) (43-CS11)
(43-CS15) (43-27208) (43-
XT03) (43-YY04) (43-YY06)
(43-YY12)
«C 3
- (43-CS11)
45 ~150 cm 33 ~150 cm
3.2
5YR -
(43-CS02) 20~ 137 cm
137 ~ 150 cm
- 10R 10 3 3
- 3 6
(43-2702) 43-CS11  43-YY07
40 ~ 119 cm 43-YY12
10R 123 124 128
(43-CS02) (43-CS11)
(43-2202) -
(43-XT03) 130 ~
200 cm -
(43-YY07)60 ~ 150 cm -
120 ~ 200
cm
(43-XT03) (43-YY07)
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Attribution of Typical Soils Derived from Quaternary Red Clay of
Eastern Hunan in Chinese Soil Taxonomy

OUYANG Ningxiang, ZHANG Yangzhu*, SHENG Hao, ZHOU Qing, HUANG Yunxiang,
LIAO Chaolin, LUO Lanfang, YUAN Hong

(College of Resources & Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: By investing soil forming environment, profile morphological characteristics and physico-chemical properties of
12 typical soil profiles derived from Quaternary red clay in eastern Hunan Province, this paper examined the diagnostic horizon
and diagnostic characteristics of these soils in Chinese Soil Taxonomy (CST) and defined their types of soil family and soil series.
The results showed that there are 10 diagnostic horizons and characteristics such as Ochric epipedon, Umbric epipedon,
LAC-ferric horizon, Argic horizon, Plinthic horizon in the 12 soil profiles. According to CST, they belong to 3 orders such as
Argosols, Ferrosols, and Cambosols; 3 suborders like Udic Argosols, Udic Ferrosols and Udic Cambosols; 3 groups as Hapli-Udic
Ferrosols, Ali-Udic Argosols and Ali-Udic Cambosols; and 6 subgroups as Rhodic Hapli-Udic Ferrosols, Trunic Hapli-Udic
Ferrosols, Plinthic Hapli-Udic Ferrosols, etc. In addition, according to the Classification Standards for Soil Family and Soil series
of CST, 9 soil families and 12 soil series were defined for the 12 profiles. The result showed that under the impact of subtropical
monsoon climate, many soil profiles are ferrallitic. Due to the intensive leaching, plinthic horizon has been formed. However, no
appropriate position can be found for such characteristics in CST, therefore, it suggested that a mew subgroup of Plinthic Ali-Udic
Agrosols reflecting related characteristics should be added in CST.

Key words: Eastern Hunan Province; Red soil; Diagnostic horizon; Diagnostic characteristics; Chinese Soil Taxonomy;

Lower category of soil in soil taxonomy
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