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Genetic characteristics and taxonomy of soils in hilly regions
of central-south Hunan province
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Abstract: This paper deals mainly with soil-forming factors and characteristics of soil in hilly regions of central-south
Hunan province through investigating eleven soil profiles. The results showed that the main soil texture was clay, which
showed obvious leaching phenomenon and strong viscidity. The soil profiles were characterized by high degree of iron
segregation and low activity of iron oxides, which were in the process of moderate iron-accumulation. According to the
“Chinese Soil Taxonomy Index (the third edition)”, diagnostic horizons and diagnostic characteristics were characterized
and the attribution of these soil profiles in soil taxonomic classification was determined. Soil profiles 04, 22 and 23
belong to red soil in soil genetic classification and Typic Hiweatheri-Udic Ferrosols in soil taxonomy, soil profiles 07 and
13 belong to red soil in soil genetic classification and Plinthic-Hapli-Udic Ferrosols in soil taxonomy, soil profile 19
belongs to garden soil in soil genetic classification and Mottlic Fimi-Orthic Anthrosols in soil taxonomy, soil profile 20
belongs to purple soil in soil genetic classification and Dystric Purpli-Orthic Primosols in soil taxonomy, soil profile 21
belongs to Regosols in soil genetic classification and Typic Udi-Orthic Primosols in soil taxonomy, soil profile 01
belongs to limestone soil in soil genetic classification and Typic Carbonati-Udic Cambosols in soil taxonomy, and soil
profiles 16 and 17 belong to purple soil in soil genetic classification and Mottlic Purpli-Udic Cambosols in soil
taxonomy.

Key words: central-south Hunan province; hilly region; genetic characteristics; soil taxonomy; Qiyang; Changsha

[1-4]

ks HE  2012-08-29
®2&WAB (2012BADO05BO05) ( ) (201003059)
EENA (1980—) jiebaz@yahoo.com.cn zhangyangzhu2006@163.com



38 6 649
105 165m
41 137 m
172 C 275
d 5457 °C 1677 h
1 390 mm
3y N g8 A O \ ‘_'7%_ VAN |
1 M55 1.2 TEHMIRESHR
1.1 BA#R
11
GPS
110°35'
112°14' 26°02" 26°51' G322 [5-6] 1
5320 2 0.149 mm
2 538 km’
111°53" 114°15
27°51" 28°41'
x1 RELIRINERELIERY
Table 1 Environmental conditions for the soil profiles
/m
01 149  111°52'88.0" 26°45'82.3"
04 134 111°52'49.5" 26°45'51.4"
07 145  111°52'35.1" 26°45'41.2"
13 165 111°53'59.1" 26°45'25.7"
16 105 111°50'18.6" 26°45'22.9"
17 106 111°50'18.7" 26°45'23.0"
19 41 113°04'00.7" 28°11'04.7"
20 102 113°05'56.1" 28°14'57.1"
21 104 113°16'48.3" 28°20'23.0"
22 103 113°19'13.0" 28°26'51.8"
23 137 113°19'13.0" 28°26'51.8"
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Table 2 Profile characteristics and particle composition of the soils studied
Jem (gkeh
<0.002 mm 0.002 0.02mm >0.02 mm /%
01-1 A 0 20 5Y 6/1 597.6 358.5 439 60
01-2 AB 20 70 5Y 4/1 659.9 330.0 10.1 50 1.10
01-3 BC 70 5Y 7/1 521.1 363.8 115.0 70 0.87
04-1 A 0 16 10YR 5/8 489.7 369.8 140.5 76
042 AB 16 30 10YR 4/3 417.8 358.1 224.1 86 0.85
04-3 BI 30 41 10YR 4/3 428.7 289.1 282.2 67 0.88
044 B2 41 69 10YR 4/3 498.0 149.4 352.6 30 1.02
045 C 69 10YR 7/6 668.9 239.6 91.5 36 1.37
07-1 A 0 21 2.5YR5/8 329.9 469.6 200.6 142
072 AB 21 47 2.5YR 4/8 459.5 359.6 180.8 78 1.39
07-3 BI1 47 93 2.5YR 3/6 549.4 249.7 200.9 45 1.67
07-4 B2 93 2.5YR 3/6 509.8 269.9 220.4 53 1.55
13-1 Al 0 6 SYR 4/2 449.7 300.0 250.3 67
13-2 A2 6 13 SYR 5/8 449.6 239.8 310.6 53 1.00
13-3 AB 13 58 SYR 4/6 639.7 149.9 2103 23 1.42
13-4 BC 58 123 SYR 4/6 659.7 10.0 330.3 2 1.47
13-5 C 123 174 SYR 5/8 560.5 100.0 330.5 18 1.25
16-1 A 0 15 2.5YR5/8 389.7 409.7 200.6 105
16-2 BC 15 58 2.5YR 4/8 459.6 379.7 160.7 83 1.18
16-3 C 58 2.5YR 3/6 380.0 350.0 270.0 92 0.98
17-1 A 0 19 2.5YR 4/8 369.9 439.9 190.2 119
17-2 BC 19 40 2.5YR 3/6 439.5 419.5 140.9 95 1.19
17-3 C 40 2.5YR 3/6 419.9 409.9 170.3 98 1.14
19-1 A 0 16 10YR/3/4 170.2 189.6 640.2 111
19-2 AB 16 34 10YR/4/3 2379 297.3 464.8 125 1.40
19-3 BI 34 55 10YR/6/6 240.0 460.0 300.0 192 1.41
194 B2 55 88 10YR/5/6 289.7 369.7 340.6 128 1.70
19-5 BC 88 120 7.5YR/5/6 280.0 530.0 190.1 189 4.00
20-1 A 0 26 2.5YR/4/8 249.8 299.7 450.5 120
202 Cl1 26 76 2.5YR/4/6 180.0 409.9 410.1 228 0.72
20-3 C2 76 2.5YR/5/4 100.0 389.8 510.2 390 0.40
21-1 A 0 18 7.5YR/8/4 70.0 449.9 480.1 643
212 AC 18 40 7.5YR/6/6 299.1 510.7 190.2 171 4.27
21-3 C1 40 70 7.5YR/7/8 280.0 530.0 190.1 189 4.00
214 C2 70 120 7.5YR/8/6 270.0 520.0 210.0 193 3.86
22-1 A 0 28 7.5YR/5/8 249.8 379.7 370.4 152
22-2 AB 28 77 SYR/5/6 399.9 329.9 270.2 83 1.60
22-3 Bl 77 134 SYR/5/8 419.8 409.8 170.4 98 1.68
22-4 B2 134 200 7.5YR/6/6 429.8 329.8 240.4 77 1.72
23-1 A 0 32 SYR/4/8 349.8 439.7 210.5 126
23-2 B 32 52 SYR/5/8 349.7 139.9 510.4 40 1.00
23-3 BCl1 52 88 SYR/5/8 350.5 139.7 509.8 40 1.00
23-4 BC2 88 130 SYR/4/8 350.3 139.6 510.1 40 1.00
23-5 C 130 7.5YR/5/8 259.9 159.9 580.2 62 0.74
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Table 3 Morphological characteristics of iron oxides in the soils studied
! ! ! ! % % %
(gke) (gkg) (gkg) (gkg)

01-1 A 52.0 0.03 1.51 20.0 38.5 7.6 0.16 0.01
01-2 AB 55.9 0.01 0.99 21.2 37.9 4.7 0.05 0.01
01-3 BC 39.5 0.02 0.63 12.8 32.5 49 0.14 0.01
04-1 A 47.1 0.06 4.39 30.0 63.6 14.6 0.21 0.01
04-2 AB 52.1 0.08 5.09 31.2 59.9 16.3 0.26 0.01
04-3 B1 40.0 0.04 2.62 30.5 76.3 8.6 0.12 0.01
04—4 B2 27.0 0.06 2.77 25.0 92.7 11.1 0.22 0.01
04-5 C 28.0 0.02 0.99 27.4 98.0 3.6 0.07 0.01
07-1 A 50.4 0.20 3.01 35.0 69.5 8.5 0.57 0.01
07-2 AB 62.0 0.03 3.71 28.7 46.3 12.9 0.09 0.01
07-3 Bl 60.5 0.04 3.80 435 71.9 8.7 0.10 0.01
074 B2 64.1 0.01 3.49 419 65.3 8.3 0.01 0.01
13-1 Al 47.4 0.46 2.78 36.3 76.6 7.6 1.28 0.01
13-2 A2 49.8 0.48 4.39 37.8 76.0 11.6 1.27 0.01
13-3 AB 66.8 0.20 2.77 49.2 73.6 5.6 0.41 0.01
13-4 BC 77.4 0.07 5.38 49.8 64.3 10.8 0.14 0.01
13-5 C 70.3 0.03 5.32 56.0 79.7 9.4 0.05 0.01
16-1 A 54.5 0.19 1.56 22.3 40.9 7.0 0.83 0.01
16-2 BC 56.6 0.01 224 23.5 41.5 9.6 0.01 0.01
16-3 C 47.0 0.01 3.28 19.8 42.0 16.6 0.01 0.01
17-1 A 50.9 0.03 3.72 19.8 38.9 18.8 0.13 0.01
17-2 BC 54.9 0.01 4.81 23.6 43.0 20.3 0.04 0.01
17-3 C 45.6 0.01 4.54 24.6 54.0 18.4 0.01 0.01
19-1 A 49.0 0.71 4.46 21.1 43.0 21.2 3.37 0.03
19-2 AB 53.4 0.13 2.85 259 48.4 11.0 0.50 0.01
19-3 Bl 57.8 0.01 0.01 37.4 64.6 0.1 0.02 0.01
19-4 B2 59.0 0.01 0.01 39.6 67.0 0.1 0.01 0.01
19-5 BC 66.2 0.04 0.01 37.7 57.0 0.1 0.10 0.01
20-1 A 76.5 0.01 0.88 59.5 71.7 1.4 0.01 0.01
20-2 Cl1 66.8 0.01 0.76 55.8 83.5 1.3 0.01 0.01
20-3 C2 67.7 0.02 0.01 539 79.7 0.1 0.03 0.01
21-1 A 79.8 0.04 0.01 56.6 70.9 0.1 0.06 0.01
212 AC 78.1 0.08 0.78 55.6 71.2 1.4 0.14 0.01
21-3 Cl1 82.1 0.01 0.01 559 68.1 0.1 0.01 0.01
21-4 C2 79.2 0.01 0.01 55.9 70.5 0.1 0.01 0.01
22-1 A 54.2 0.23 2.64 37.7 69.7 6.9 0.61 0.01
22-2 AB 535 0.03 3.53 383 71.6 9.2 0.09 0.01
22-3 B1 55.0 0.01 2.89 38.0 69.1 7.6 0.03 0.01
22-4 B2 60.3 0.01 2.20 41.1 68.2 5.4 0.01 0.01
23-1 A 49.5 0.05 1.18 32.8 66.2 3.6 0.16 0.01
23-2 B 56.9 0.02 1.48 36.9 64.9 4.0 0.05 0.01
23-3 BCl 553 0.01 1.53 33.6 60.7 4.5 0.04 0.01
23-4 BC2 48.1 0.02 1.42 31.8 66.1 4.5 0.07 0.01
23-5 C 46.0 0.01 1.00 25.1 54.5 3.9 0.02 0.01
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Table 4 Fertility properties of the tested soils
/ / / / / / / /
@ke) " emolkg)  (gke)  (mgke)  (gke)  (meke) (k) (mgke)

01-1 A 24.1 7.7 6.8 0.48 33.1 0.63 33 30.7 177.5
01-2 AB 14.8 7.8 6.7 0.19 16.5 0.51 1.9 352 124.7
01-3 BC 4.7 8.0 12.6 0.12 1.8 0.54 1.6 35.1 68.5
04-1 A 17.1 7.7 14.2 0.25 33.7 0.78 12.2 20.6 136.3
042 AB 19.6 7.8 15.4 0.30 33.1 0.82 12.1 17.4 136.3
04-3 Bl 7.7 7.8 13.6 0.15 12.4 0.62 8.5 17.6 120.2
044 B2 6.3 7.6 13.6 0.13 26.6 0.35 3.5 17.7 84.6
04-5 C 3.1 7.4 17.6 0.13 3.0 0.38 1.7 28.5 85.3
07-1 A 20.0 4.7 17.3 0.38 53.7 0.41 2.5 15.6 82.4
07-2 AB 5.0 4.6 20.4 0.14 5.9 0.41 2.2 18.6 80.2
07-3 Bl 3.6 4.7 18.1 0.13 8.9 0.43 32 17.7 77.6
074 B2 3.8 4.7 19.2 0.14 6.5 0.34 4.4 17.3 64.5
13-1 Al 243 4.0 16.6 0.48 164.3 0.78 2.7 25.5 240.7
13-2 A2 21.0 3.8 13.5 0.42 50.3 0.66 23 24.6 87.6
13-3 AB 8.3 3.9 17.4 0.16 12.4 0.74 1.4 37.3 83.4
13-4 BC 4.7 42 12.4 0.13 1.2 0.98 3.5 35.7 62.1
13-5 C 23 4.2 14.6 0.09 0.1 0.97 4.8 37.5 70.2
16-1 A 22.7 6.6 13.2 0.46 73.8 0.80 12.6 26.6 114.6
162 BC 7.1 7.6 12.2 0.16 8.3 0.44 7.7 249 83.0
163 C 4.8 7.5 11.2 0.11 3.0 0.36 10.6 21.8 74.6

17-1 A 23.8 7.7 13.1 0.47 73.9 0.60 10.4 223 80.7
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g %
/ / / / / / / /
k) " emolkg) gk (mgke)  (gke!)  (mgke)  (eke)  (meke!)
17-2 BC 16.4 7.9 12.7 0.24 37.2 0.44 3.8 22.7 72.5
17-3 C 5.6 7.7 11.3 0.14 11.8 0.41 12.5 21.3 77.3
19-1 19.7 4.9 10.2 0.30 73.1 0.94 36.8 19.0 137.8
192 AB 15.6 53 11.5 0.21 38.9 0.53 353 19.5 45.8
19-3 Bl 6.0 59 15.6 0.14 10.1 0.47 6.7 20.8 51.7
19-4 B2 3.7 6.0 12.4 0.12 9.4 0.45 6.0 21.8 51.4
19-5 BC 2.0 6.1 12.7 0.11 1.8 0.34 4.0 21.9 332
201 A 2.8 4.0 8.9 0.13 14.2 0.26 1.4 20.3 48.4
202 Cl 0.7 4.2 4.7 0.09 1.8 0.24 1.5 20.4 20.1
20-3 C2 0.9 44 4.6 0.09 0.1 0.26 2.2 20.9 22.7
21-1 A 9.0 4.2 11.2 0.13 21.8 0.26 4.7 32.0 56.0
212 AC 7.6 4.0 8.4 0.13 12.4 0.24 23 29.6 45.7
21-3 Cl 2.8 43 8.7 0.10 3.6 0.13 2.0 32.1 30.5
21-4 C2 0.5 4.5 7.9 0.05 1.8 0.11 1.6 322 40.5
22-1 A 13.0 42 15.9 0.23 45.4 0.19 4.6 34.0 46.4
22-2 AB 5.1 42 9.3 0.17 17.7 0.36 2.9 15.8 51.8
22-3 Bl 1.9 4.1 7.4 0.13 13.6 0.25 2.6 16.8 38.7
22-4 B2 2.3 3.9 7.5 0.12 11.8 0.23 2.6 17.8 23.1
23-1 A 22.1 4.2 8.0 0.43 30.2 0.25 2.1 342 64.1
232 B 6.0 43 8.4 0.09 3.0 0.24 1.4 349 90.4
23-3 BCl1 5.1 4.7 11.6 0.08 7.7 0.25 1.4 37.4 87.6
234 BC2 4.0 44 8.2 0.06 1.2 0.24 1.6 37.3 77.1
235 C 2.3 5.1 11.4 0.05 0.6 0.28 1.5 37.2 73.9
[8-9]
15.6 37.5 g/kg
4.6 20.1 240.7 mg/kg
20.4 cmol/kg 20 21
0.05 0.48 g/kg 29 R
13 164.3 mg/kg
1.8  73.9 mg/kg

0.11 098 gke 14 126 o

mg/kg 19
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Table5 Diagnostic horizons and diagnostic characteristics of soil profiles
1 J v J
04 J J V
07 v v N v
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