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111°53" ~ 114°14'E 29°52' ~ 26°46'N H Al -
16 ~ 19°C 1300 ~ 1 500 mm - - (DCB )
1623.1h - (24]

1.2
[18] [23]
8
1 1
1.3
( 15~20m
1.2 m)
( 2015)
P
(BA7: m) )
- - . 2082.820 ks
X
17.80 —?@Eﬁ -
pH ( 25: 0 40 80  160km
ey —
1))
( K Na* Bl IR E IR B
- - Fig. 1 Geographic location of studied soil profiles in Hunan
Ca Mg EDTA ) Province
F1 ik HIEMRTIRE
Table 1 Information of soil-forming environment of studied soil profiles
(m)
43-CS18 113°19.515E 100 10°
28°33.051'N
43-2704 113°52.815E 253 150
26°34.422'N
43-2710 113°26.690E 95 30°
27°43.027'N
43-2716 113°19.421'E 149 30°
27°14.868'N
43-XT02 112°18.993E g9 10°
27°48.898'N
43-YY01 113°47.003E 287  25°
28°57.094'N
43-YY05 113°01218E g7 150
28°33.991'N
43-YY10 113°30.513E 128 10°
29°01.405'N
) 2.5YR
~10R 3~7 4~8
2.1
2 8 43-CS18

http://soils.issas.ac.cn



830 49
43-72704 18 ~160 cm 55 ~100 cm
43-YYO01
50 ~ 145 cm 43-72710
43-YYO05
30 ~
120 cm 43-7716 70 ~ 200 cm
43-YY10
43-XT02 30 ~ 200 cm
F2 BT IEAOR ISR
Table 2 Morphological characteristics of studied soil profiles
(m)
43-CS18 A 0~30 5YR 5/8
B 30~ 60 SYR 6/8
BC 60 ~ 145 5YR 7/8
C 145 ~ 200 5YR 8/4
43-7704 A 0~20 5YR 3/3
BA 20~ 50 5YR 4/8
Bl 50 ~90 S5YR 5/6
B2 90 ~ 145 SYR 5/8
C 145 ~ 200 5YR 7/6
43-7ZZ10 A 0~30 2.5YR 3/6
AB 30 ~ 65 2.5YR 4/8
B 65 ~120 2.5YR 4/8
BC 120 ~200  2.5YR5/8
43-7716 A 0~25 10YR 3/3
AB 25~60 10YR 5/6
BCl 60~ 110 10YR 6/6
BC2 110~ 170 10YR 6/8
C 170 ~ 200 10YR 7/8
43-XT02 A 0~18 5YR 6/6
AB 18 ~ 55 SYR 5/8
B 55 ~100 SYR 5/8
BC 100 ~ 160 5YR 6/8
C 160 ~ 200 S5YR 6/8
43-YYO1 A 0~20 10YR 3/3
AB 20 ~ 40 10YR 5/8
BC 40 ~90 10YR 6/8
C 90 ~ 160 10YR 6/8
43-YYO05 A 0~23 2.5YR 3/3
AB 23 ~ 47 2.5YR 4/8
B 47 ~170 2.5YR 4/6
BC 70 ~ 120 2.5YR 4/8 -
C 120~200  2.5YR5/8 -
43-YY10 A 0~30 S5YR 3/3
AB 30~75 S5YR 3/6
B 75 ~ 100 5YR 4/8
BC 100 ~ 200 5YR 4/8
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3 4 =1.2 13.62 ~ 86.90
g/kg 3.34 ~ 46.57 g/kg

8 pH 5.5 23.41 g/kg 24.5% ~ 82.11%

79.8 ~ CEC, 22.89 ~94.29 cmol(+)/kg 41.75
517.7 g/kg 43-ZZ16 43-XT02  43-YYO05 cmol(+)/kg 37.98% ~ 88.29%
*3 i tIEmE MR
Table 3  Physical properties of studied soil profiles
(m) (g/kg)) (USDA ) (%)
200~0.05mm  0.05~0002mm  <0.002 mm (g/om’)

43-CS18 0~30 485.7 189.3 325.0 0.58 1.24

30~ 60 435.0 185.0 380.0 1.17 0.49 1.38

60 ~ 145 456.6 233.6 309.8 0.95 0.75 1.47

145 ~ 200 639.0 208.5 152.6 0.47 1.37 1.54

43-2704 0~20 406.0 229.1 364.9 0.63 1.10

20~ 50 402.1 205.4 3925 1.08 0.52 1.12

50~90 437.2 164.1 398.8 1.09 0.41 1.35

90 ~ 145 469.2 175.7 355.1 0.97 0.49 1.33

145 ~200 651.8 250.0 98.2 0.27 2.54 1.37

43-72710 0~30 3533 258.0 388.7 0.66 1.43

30~ 65 384.0 261.0 355.0 0.91 0.74 1.48

65~ 120 390.0 316.8 293.2 0.75 1.08 1.51

120 ~ 200 397.0 411.5 191.6 0.49 2.15 1.46

43-7716 0~25 468.0 264.0 268.0 0.99 0.85

25~60 508.2 190.9 300.9 1.12 0.63 1.42

60~ 110 464.7 189.4 345.9 1.29 0.55 1.52

110~ 170 462.6 276.6 260.8 0.97 1.06 1.43

170 ~ 200 530.7 223.9 2453 0.92 0.91 1.44

43-XT02 0~18 468.0 302.2 229.8 1.31 1.28

18 ~ 55 424.7 270.5 304.8 1.33 0.89 1.48

55~100 4423 266.4 291.3 1.27 0.91 1.55

100 ~ 160 435.6 294.7 269.8 1.17 1.09 1.67

160 ~ 200 508.1 256.1 235.7 1.03 1.09 1.64

43-YYO01 0~20 589.4 207.3 203.4 1.02 1.36

20 ~ 40 576.9 204.6 218.6 1.07 0.94 1.52

40 ~90 685.9 163.3 150.8 0.74 1.08 1.44

90 ~ 160 787.4 132.8 79.8 0.39 1.66 1.55

43-YYO05 0~23 308.0 296.4 395.7 0.75 1.26

23 ~ 47 321.4 236.2 442.3 1.12 0.53 1.23

47~170 298.3 184.1 517.7 1.31 0.36 1.35

70 ~ 120 354.1 187.5 458.4 1.16 0.41 1.41

120 ~ 200 487.3 295.4 217.3 0.55 1.36 1.51

43-YY10 0~30 343.1 316.8 340.1 0.93 1.07

30~75 344.0 320.7 3354 0.99 0.96 1.26

75 ~ 100 402.3 291.2 306.6 0.90 0.95 1.46

100 ~ 200 518.7 232.9 248.4 0.73 0.94 1.45
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Table 4 Chemical properties of studied soil profiles
(m) pH(1 : 2.5) CEC,

H,O KCl (cmol(+)/kg) (%) (g/kg) (g/kg) (%)

43-CS18 0~30 4.43 3.69 35.28 87.77 34.82 22.09 63.45
30 ~ 60 5.09 3.78 45.98 88.15 41.96 25.74 61.33

60 ~ 145 5.29 3.77 4423 84.41 38.76 21.43 55.28

145 ~ 200 5.53 3.68 60.28 70.28 28.40 9.13 32.15

43-7Z704 0~20 4.68 3.98 32.81 88.29 70.28 33.72 47.98
20 ~ 50 4.88 4.05 22.89 85.89 66.12 40.54 61.31

50 ~ 90 5.31 4.15 29.09 77.70 69.01 44.27 64.14

90 ~ 145 5.27 4.08 48.65 80.10 86.90 4218 48.53

145 ~ 200 5.26 4.04 94.29 70.78 72.08 20.15 27.96

43-7Z710 0~30 4.31 3.57 35.61 81.87 56.92 41.97 73.74
30 ~ 65 4.45 3.63 30.00 75.60 58.30 39.38 67.56

65 ~ 120 4.95 3.77 2536 77.22 57.65 36.28 62.93

120 ~ 200 4.96 3.97 27.17 71.11 48.19 27.90 57.89

43-7716 0~25 437 3.41 51.74 51.99 22.84 8.41 36.81
25~ 60 4.37 3.74 31.43 37.98 23.40 9.37 40.04

60~ 110 4.41 3.79 25.88 39.57 30.49 11.99 39.33

110~ 170 4.45 3.73 46.40 51.40 30.09 10.55 35.06

170 ~ 200 4.69 3.79 34.08 39.28 26.54 8.65 32.58

43-XT02 0~18 4.91 3.85 46.60 38.42 28.95 14.29 4936
18 ~ 55 4.52 3.84 31.36 79.33 38.73 19.41 50.10

55~100 4.53 3.83 37.18 72.35 4132 19.73 4776

100 ~ 160 4.64 3.78 34.23 79.65 44.15 21.59 48.90

160 ~ 200 4.86 3.79 4730 72.62 49.90 23.87 47.84

43-YYO01 0~20 4.75 3.86 46.35 58.63 17.88 5.43 30.35
20 ~ 40 4.72 4.05 41.74 84.25 18.83 7.11 37.76

40 ~ 90 4.71 4.04 49.36 65.24 17.29 5.25 30.39

90 ~ 160 5.10 415 55.34 54.69 13.62 3.34 2450

43-YYO05 0~23 4.08 3.47 41.59 83.55 40.52 28.65 70.72
23 ~47 4.19 3.65 32.55 87.34 44.66 34.75 77.82

47 ~170 4.17 3.57 39.04 86.46 56.72 46.57 82.11

70 ~ 120 439 3.58 34.19 82.24 55.03 4437 80.62

120 ~ 200 4.88 3.78 55.50 79.15 33.45 18.27 54.63

43-YY10 0~30 4.62 3.73 45.54 67.48 49.16 23.73 48.28
30~75 4.48 3.86 47.18 83.29 4778 26.22 54.88

75 ~ 100 5.08 3.93 44.80 79.61 59.06 24.73 41.88

100 ~ 200 5.11 3.96 52.11 71.83 44.61 21.66 48.54
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2.2
( ) [3] 5
F5 M TESHRESISHEE
Table 5 Diagnostic horizons and diagnostic characteristics of studied profiles
43-CS18 v v N N
43-7704 v N v v N
43-2710 J J J J N
43-2716 v J J
43-XTO02 N J N J J
43-YYO0l N N N
43-YYO05 v v N v N N
43-YY10 N N N
2.2.1 1) 43-7704 43-XT02 B 43-YYO05 B
20 cm 5YR3/3 1.29% 1.27% 1.31% =12
<35 11.36 g/kg
<50% 43-7Z716 3)
25 cm 10YR3/3 2l
<35 29.52 g/kg <50% ( 2) ( 3) 43-CSI8
43-YYO0l 20 cm B 30 cm 90%
10YR3/3 <3.5 5YR 6/8
18.03 g/kg <50%
43-YYO05 23 cm 1.17%
2.5YR3/3 <3.5 17.71 43-72710 B 55 cm 90%
g/kg <50% 2.5YR 4/8
43-YY10 30 cm
5YR3/3 <35 17.71 g/kg 0.75%
<50% 43-YYO01 AB 20 cm 90%
2) 43-CS18 30 cm 10YR 5/8
S5YR 5/8 >3.5
11.56 g/kg <50% 1.07% 43-
43-7Z710 30 cm YY10 B 25 cm 90%
2.5YR3/6 >3.5 5.82 5YR 4/8
g/kg <50% 0.9%
43-XTO02 18 cm
5YR6/6 >3.5 22.8 g/kg 223 4
<50% 43-CS18 43-Z704 43-Z7Z10 43-XT02
2.2.2 1) 43- 43-YYO01 43-YYO05 43-YY10
7704 BA 30 cm 5YR DCB (CECy) >24 cmol(+)/kg pH(KCI
40.54 g/kg >40% )<4.5 >60%
BA CEC; <24 cmol(+)/kg 4 43-CS18
2) 43-Z704 43-Z7Z10 43-XT02 43-YYO05 43-YY10
Fe,0;=20 g/kg
3 43-7716  BCI 40% CEC;>24 cmol(+)/kg
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[17]

16 ~19°C 1300 ~ 1 500 mm 100 cm 100 cm
( y U 43-YYO01
90 cm
90 cm
2.3
2.3.1 7
( ) [3] -
8 -
4 ( 6 -
2.3.2 1) - 6
*6 HMRIBEERFHESRHILBEANIEARE
Table 6 Senior units of studied soil profiles in Chinese Soil Taxonomy
43-CS18
43-72704
43-7710
43-7716
43-XT02
43-YYO01
43-YYO05
43-YY10
x7 TR RIS R R AL
Table 7 Identification characteristics of soil families in control section of studied soil profiles
(cm) (%) (%)
43-CS18 30 ~ 100 9 33.99
43-2704 20~ 100 12 39.1
43-72710 30~ 100 0 32.41
43-7716 25~100 21 32.49
43-XT02 18 ~ 100 17 29.74
43-YYO0l 20 ~90 6 17.01
43-YYO05 23 ~100 9 47.11
43-YY10 30~ 100 6 32.51
2) - (43-XT02)
(7 - (43-YYO01)
“« oo (43-YY05)
tn (43-2204) (43-2Z216)
- (43-XT02) (43-YYO1) (43-YY05)
(43-27204) - 43-CS18 43-ZZ10 43-YY10
(43-2716) ( 8 43-CS18
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145 cm
200 cm 43-Z710  43-YY10 (43-CS18) (43-Z7210) (43-YY'10)
*8 MiXHIELREXHEKIE
Table 8 Series established and Defining bases
43-CS18 0~ 145 cm R
5YR
43-72204 0~145cm 50 ~ 145 cm -
5YR
43-7710 0~ 150 cm 30~ 120 cm R
2.5YR
43-7716 0~ 150 cm R
10YR
43-XT02 0~ 150 cm 18 ~150 cm -
5YR
43-YYO0l 0~90cm -
10YR
43-YYO0S5 0~120 cm 0~120 cm -
70 ~ 120 cm
2.5YR
43-YY10 0~ 150 cm 30~ 150 cm R
5YR
3.2
3 [17]
3.1 [17]
6 8 8 [17]
8
[17]
3
3
[17]
4
4
4
1y
8
8 (3]
3
9
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Taxonomy of Granite-derived Red Soils in Eastern Hunan

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: In this paper, 8 typical granite-derived soil profiles in eastern Hunan Province were selected, the information of
soil-forming environment and profile morphological characteristics were observed in fields, the physico-chemical properties of
soils were measured in lab, the diagnostic horizons and diagnostic characteristics of the soil profiles were determined, the senior
units and basic units of taxonomy were identified and established according the definition and standards on Chinese Soil
Taxonomy. The results show that there are 9 diagnostic horizons and characteristics such as Ochric epipedon, Umbric epipedon,
LAC-ferric horizon and Argic horizon in the 8 soil profiles. These soil profiles belong to Argosols, Ferrosols and Cambosols in
soil order and to four soil subgroups of Typic Ali-udic Cambosols, Typic Hapli-udic Ferrosols, Typic Ali-udic Argosols and
Typic Acidi-udic Argosols. According to the classification standards of soil family and soil series, 6 soil families and 8 soil series
are identified and established finally. This study proved that the current classification standards of soil family and soil series are
applicable in determining the basic units of soil taxonomy, and compared with soil genetic classification, and soil taxonomy can
better reflect the differences in granite-derived soil characteristics in eastern Hunan and disclose more accurately the differences
in soil developmental stage and in soil types.

Key words: Eastern Hunan; Granite red soil; Diagnostic horizon and diagnostic characteristics; Chinese Soil Taxonomy;

Senior unit; Soil family and series
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