+ 1% (Soils), 2019, 51(1): 168-177

DOI: 10.13758/j.cnki.tr.2019.01.023

bt X HAKFE T AR EERE L5
REHEPWIEE"

*

( 410128)
7 2
4
7 7
( )
S155.3 A
[11]
[12-14]
[15]
( )
40
[1-2]
1
1.1
6
4 33 162 Bl
1991
“ ”»
[4] [5] [6] [7] [8]
[9] [10]
1/4
(2014FY110200)
* (61939295@qq.com)
(1993—) E-mail: 735700591 @qq.com

http://soils.issas.ac.cn



1 169

1.2 7
[3] [16] 1 1

R1 FERER

Table 1 Basic information of soil sampling sites

(m)
43-YIY09 (29.3771°N  112.3645°E) 29
43-YIY10 (29.0571°N  112.3519°E) 36
43-YIY11 (28.4972°N  112.5085°E) 32
43-CD10 (29.4502°N  112.2005°E) 30
43-CD11 (29.6732°N  111.7229°E) 39
43-CD12 (29.2932°N  111.5967°E) 70
43-CD13 (28.8682°N 111.6577°E) 38
;\I\ _
USDA
pH ( 25:01)
(
K" Na'
Ca®" Mg* EDTA ) H" AP
JH3-Y1Y10 B
- - (DCB )" XRD
Tsoil=
55.89-0.645x —0.004x —0.153x (1]
2
2.1
) 5
o 35 B AR KA L
(1 25 Bl fusc Rl 0510 20 30 40 SYR
Fo———km 7.5YR  10YR 3~7 3~8
1 it XAkBELHmEE S A E >1.1m 43-CD10 43-CD11

Fig. 1 Sites of studied paddy soil profiles in Northern Hunan
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43-YIY11 E =1 cm A E =1 cm A 50 ~ 70 cm
60 ~ 77 cm = =85%( )
85%( ) 6 3 7 3 8 6
8 6 43-CD13
Fz 2 HiIEIEMFI IR ST
Table 2 Morphological characteristics of studied paddy soil profiles
(cm) ( )« )
43-YIY09 0~20  Ap 7.5YR4/6 7.5YR6/2
20~43  Br 7.5YR5/4 7.5YR7/2 —BRET
43~80 BC 7.5YR4/4 7.5YR7/2 ~BRET
80~100 Csg 7.5YR3/4 7.5YR6/2
43-YIY10 0~18  Apl 5YR4/4 7.5YR5/4
18~25 Ap2 5RY4/3 7.5YR7/3 r b R~ R
25~40  Brl 7.5YR4/4 7.5YR6/3 2 R F Rk AR I
40~60 Br2 7.5YR5/4 7.5YR6/3 R R
60~88 BCl 5YR5/3 5YRS5/3 2 R F Rk AR I
88~120 BC2 5YR4/4 7.5YR6/3 F R R~ R
43-YIY1l  0~18  Apl 7.5YR3/3 10YR6/3
18~30  Ap2 7.5YR5/4 7.5YR6/4
30~60  Br 10YR5/8 10YR6/4 v ZEFR-GRARBNE PR 45 %
60 ~ 77 E  7.5YR6/4 7.5YR8/3 v ZRER R iR 4
77~110 Brl, 10YR6/8 10YRS/6 v ZRAR-RAIRR ., RS
110~130 Brl, 7.5YR5/3 7.5YR7/2 v BRI, RS
43-CDI0  0~15  Apl 5YR2/3 7.5R4/4
15~23 Ap2 5YR4/6 S5YR6/3
23~70 Brl, 7.5YR5/4 7.5YR6/3
70~90  Brl, 7.5YR3/3 7.5YR7/2
90~110 BC  5YR4/3 5YR6/1
110~ 140 BCg 10YR3/4 7.5YR6/1
43-CDI11 0~15  Apl 10YR3/2 10YR6/3
15~25  Ap2 10YR3/3 10YR6/3
25~60 Brl 10YR5/3 7.5YR5/3 -
60~90 Br2 10YR4/4 7.5YR6/2 -
90~130 Br3 10YR4/4 10YR5/4 -
43-CDI12 0~20  Ap 7.5YR4/4 7.5YR7/3
20~32  Br 10YR5/8 10YR7/8 -
32~60 Br2, 10YR5/8 7.5YR8/4 -
60~90 Br2, 7.5YR5/6 10YR7/6 -
90 ~140 Br2; 7.5YR6/6 7.5YR7/6 -
43-CDI13 0~22  Apl 10YR4/3 10YR7/3
22~33  Ap2 10YR4/4 10YR6/2
33~50 Br 10YR6/8 10YRS8/4 -
50 ~ 70 E  10YR7/4 10YRS/6 -
70~130 BrE 10YR6/4 10YRS/S -
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2.2 0.23 ~ 1.69 pH 539~8.35
pH 43-YIY10
3 pH 7.97~8.14
65.7 ~ 553.6 g/kg 11.36 ~ 58.57 g/kg 27.61 g/kg
*3 ik HEMEAMR
Table 3 Physicochemical properties of studied paddy soil profiles
(g/kg) CEC pH Fe,0;
(g/em?) (cmolkg)  (H0)  (g/hkg)  (g/kg)
2.00 ~ 0.05 mm 0.05 ~ 0.002 mm <0.002 mm

43-YIY09 Ap 198.8 651.2 342.0 1.18 60.61 7.89 26.61 59.64
Br 10.9 694.8 294.3 0.86 1.33 56.14 7.88 31.40 59.26
BC 122.0 595.1 282.8 0.83 1.17 56.64 7.84 29.20 54.96
Csg 385.5 537.1 77.4 0.23 1.32 55.49 8.04 11.36 34.74
43-YIY10 Apl 123.1 660.5 216.4 1.50 59.71 8.05 25.04 49.00
Ap2 149.1 602.6 248.3 1.15 1.53 53.86 8.05 26.05 49.98
Brl 120.2 657.0 222.8 1.03 1.47 60.69 8.11 26.59 49.50
Br2 177.3 562.1 260.6 1.20 1.31 54.55 7.97 25.76 49.86
BCl 202.3 583.5 214.2 0.99 1.58 55.77 8.01 26.25 48.61
BC2 174.6 619.6 205.7 0.95 1.29 60.77 8.14 26.61 49.85
43-YIY1l Apl 70.2 591.0 3389 0.75 54.92 5.39 33.74 41.65
Ap2 26.1 640.3 333.6 0.98 1.34 41.66 6.52 38.20 44.95
Br 95.6 649.0 255.4 0.75 1.55 53.31 6.69 35.40 48.29
E 131.2 617.5 251.3 0.74 1.56 32.39 7.28 22.97 27.29
Brl, 151.3 558.5 290.3 0.86 1.51 43.82 7.57 58.57 76.14
Brl, 276.4 417.9 305.7 0.90 1.38 81.40 7.36 47.68 55.07
43-CD10  Apl 231.1 575.3 193.6 1.12 76.68 7.82 19.69 44.85
Ap2 386.9 490.1 122.9 0.64 1.48 62.27 7.88 18.42 44.24
Brl, 513.8 420.5 65.7 0.34 1.31 92.48 8.35 18.03 40.55
Brl, 43.7 833.0 1233 0.64 1.11 65.84 8.08 21.03 36.34
BC 265.6 690.6 245.0 1.27 1.32 47.19 7.97 23.44 44.79
BCg 99.0 787.8 1133 0.59 1.30 73.99 7.96 14.53 49.85
43-CD11  Apl 42.0 630.2 327.9 1.14 28.47 6.46 26.14 38.15
Ap2 60.2 698.6 241.2 0.74 1.46 48.68 6.78 26.86 40.58
Brl 96.7 657.0 246.3 0.75 1.66 58.03 7.30 28.11 44.05
Br2 92.2 354.1 553.6 1.69 1.54 22.04 7.55 34.98 49.76
Br3 42.9 710.6 246.5 0.75 1.57 51.22 7.50 35.49 49.03
43-CD12  Ap 85.6 615.4 299.0 1.20 40.85 5.66 18.74 26.27
Br 37.5 666.1 296.4 0.99 1.67 33.55 6.36 31.08 38.93
Br2, 114.3 638.8 246.9 0.83 1.65 37.66 6.50 29.40 35.09
Br2, 55.1 664.6 280.3 0.94 1.56 32.45 6.55 27.39 32.36
Br2; 103.9 693.0 203.1 0.68 1.59 39.31 6.70 35.18 49.22
43-CD13  Apl 91.8 626.7 281.5 0.94 48.47 5.97 20.28 29.01
Ap2 72.0 721.2 206.8 0.73 1.42 56.04 6.92 20.14 29.67
Br 56.6 705.7 237.7 0.84 1.55 31.47 7.01 29.41 34.07
E 144.2 593.6 262.2 0.93 1.77 33.13 7.13 20.55 27.30
BrE 198.4 548.3 2533 0.90 1.59 32.84 7.12 31.22 47.43
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51

3
YIY09 43-YIYI10

(43-
43-CD10 43-CD11) 2.3

(43- YIYI1 43-CD12 43-CDI13)

2.4

43-YIY1l E (60~77 cm) 43-CD13 E 2.4.1

(50 ~ 70 cm)

Brl(77 ~ 110 cm) BrE(70 ~ 130 cm)

) [20]

F4 X LRISHE SIS

Table 4 Diagnostic horizons and diagnostic characteristics of studied paddy soil profiles

5)

[20]

43-YIY09
43-YIY10
43-YIY11
43-CD10
43-CD11
43-CDI12
43-CD13

<2 2 2 2 2 2 2

2 2 2 2 2 2 2
2 2 2 2
2 2 2 2 2 2 2
<

v v

2 2 2 2 2 2 2

2 2 2 2 2 2 2

<2 2 2 2 2 2 2

*5 HRIBEERFILESRSLBEANEARE
Table 5 Attribution of studied paddy soil profiles in Chinese Soil Taxonomy

43-YIY09
43-YIY10
43-YIY11
43-CD10
43-CD11
43-CD12
43-CD13

43-CD12 43-CD13

43-YIY09

43-YIY09

43-YIY10 43-CDlI

43-CD12

43-YIY11 60 cm

L5 60 cm
43-YIY10 43-CD10 43-CDl1 (95
24.2
60 ~ 100 cm

0 43-CDl11 100 cm

60 cm
43-YIY10 43-CD10 43-CDl11
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43-CD13

)

100 cm
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[21] 7
7
( 6 pH 7
43-CD10 pH=5.5
200 ~ 350 g/kg 7
43-CDl11 Brl
246.3 g/lkg Br2 553.6 g/kg 7
250 g/kg =10 [19]
cm 7 50 cm 19.9 ~ 20.0
Fo6 Mk IR IRITHIR B A ERHFE
Table 6 Identification characteristics of soil families in control sections of studied paddy soil profiles
(cm) (g/ke) (g/ke)
43-YIY09 20~ 100 0 234.7
43-YIY10 25~100 0 226.9
43-YIY11 30~100 0 265.9
43-CD10 23 ~100 0 103.9
43-CD11 25~100 0 369.2
43-CD12 20~ 100 0 236.0
43-CD13 33~100 0 274.4
7 7 - (43-
) - CDI10) -
(43-Y1Y09) - (43-CD11)
(43-YIY10) (43-CD12)
- (43-YIY11) - (43-CD13)
x7 XL R SKE
Table 7 Identification bases of soil series of studied paddy soil profiles
43-YIY09 0~ 100 cm
7.5YR
43-YIY10 0~ 120 cm
7.5YR
43-YIY11 0~130cm
7.5YR
43-CD10 0 ~ 140 cm _
7.5YR
43-CD11 0~ 130 cm _
10YR
43-CD12 0~ 140 cm
7.5YR
43-CD13 0~130cm
10YR
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(2) (43-YIY09
43-YIY10 43-CD10 43-CDl11) (43-
YIY1l 43-CD12 43-CD13)2
(21] 3 (43-YIY09 43-
CD10) (43-YIY10) (43-
YIY11) (43-CD11) (43-CD12  43-
CD13) 5 7
[21] 7
3 (43-YIY11 43-CDI12 43-CD13)
( 5 7 7
3.1 7
1 43-YIY09 43-YIY10 43-
CD10 43-CDl11
=250 g/kg
7
70% 7
CEC 50 ~ 100 cmol(+)/kg
pH275 o
CEC 33
11.95 ~25.21 cmol(+)/kg
43-CDl11 BC 7
43-CDI11 BC
43-YIY11 43-CD12 43-CD13
250 ~ 2]
400 g/kg 3]
[24]
CEC 30 ~ 50 cmol(+)/kg (23]
I m 25 ~38 g/kg
7
( 9 19.84 ~ 47.96 g/kg
70%
43-YIY11 43-CDI13 42.88 4796 43.55g/kg
30.76 g/kg
29.67 22.41 g/kg
1.5 19.84 g/kg
3.2

1.24 ~ 2.80 g/kg
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8.17 ~ 16.02 gkg

1.11 ~2.49 g/kg
#8 HIATIEINERHIESE
Table 8 Soil nutrient contents of studied paddy soil profiles
(cm) (g/kg) (g/kg) (g/kg) (g/kg)

Ap 0~20 42.88 2.80 2.49 16.02
Br 20 ~43 17.17 1.10 1.36 16.68
BC 43~ 80 16.71 0.82 1.48 16.67
Csg 80 ~ 100 5.10 0.14 1.42 11.91
Apl 0~18 19.84 1.24 2.46 13.28
Ap2 18 ~25 15.71 1.05 2.51 13.82
Brl 25~40 18.00 1.17 2.67 12.06
Br2 40 ~ 60 18.95 1.71 2.16 14.15
BC1 60 ~ 88 14.96 2.25 1.95 14.53
BC2 88 ~ 120 12.53 0.74 1.55 12.40
Apl 0~18 47.96 2.65 2.02 8.17
Ap2 18 ~30 23.27 1.39 1.33 8.90
Br 30~ 60 11.60 0.65 0.92 9.24

E 60 ~ 77 5.97 1.69 0.63 8.20
Brl, 77 ~ 110 7.28 0.47 0.78 8.18
Brl, 110~ 130 7.78 0.51 0.9 9.58
Apl 0~15 29.67 2.75 2.18 12.06
Ap2 15~23 22.45 0.78 1.34 11.36
Brl, 23~70 5.55 0.30 1.29 12.06
Brl, 70 ~ 90 9.12 1.62 1.36 13.12
BC 90~ 110 14.45 0.81 1.44 14.87
BCg 110 ~ 140 13.26 0.62 1.36 12.76
Apl 0~15 2241 1.40 1.11 9.59
Ap2 15~25 11.93 0.87 0.89 9.24
Brl 25 ~60 6.38 0.95 0.56 11.36
Br2 60 ~ 90 5.71 0.34 0.68 11.36
Br3 90 ~ 130 591 0.43 0.91 11.69
Ap 0~20 30.76 1.77 1.47 8.88
Br 20 ~ 32 10.93 0.75 0.72 8.90
Br2, 32 ~60 7.24 0.53 0.71 8.88
Br2, 60 ~ 90 6.90 0.47 0.56 8.88
Br2; 90 ~ 140 3.41 0.30 0.56 8.18
Apl 0~22 43.55 2.32 1.28 8.17
Ap2 22 ~33 22.34 1.24 0.69 9.23
Br 33~50 5.53 0.50 0.53 9.58

E 50 ~70 3.50 0.47 0.42 9.23
BrE 70 ~ 130 3.50 0.37 0.59 9.58

7 7 (
2 )
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Genetic Characteristics of Paddy Soils in Northern Hunan and Their
Attribution in Chinese Soil Taxonomy

CAO Qiao, YU Zhan, ZHOU Qing", LUO Zhuo, OUYANG Ningxiang, SHENG Hao, ZHANG Yangzhu
(College of Resources & Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract: Seven typical paddy soil profiles derived from two parent materials were selected in Northern Hunan Province,
soil form environment, profile morphological characteristics and physicochemical properties were observed and analyzed, the
diagnostic horizons, diagnostic characteristics and attribution of these soil profiles were identified according to Chinese Soil
Taxonomy. The results showed that those paddy soils belonged to two groups of Hapli-Stagnic Anthrosols and Fe-accumuli-
Stagnic Anthrosols, and four subgroups of Endogleyic Hapli-Stagnic Anthrosols, Typic Hapli-Stagnic Anthrosols, Typic Fe-
accumuli-Stagnic Anthrosols and Albic Fe-accumuli-Stagnic Anthrosols. According to the classification standards for Chinese soil
family and soil series, seven soil families were identified and seven soil series were established for those paddy soils. Compared
with Soil Genetic Classification, Soil Taxonomy can differentiate further paddy soils in the same form environment, and the
established soil families and soil series are more quantitative and more conducive to agricultural production and land use.

Key words: Paddy soil; Diagnostic horizon; Diagnostic characteristics; Chinese Soil Taxonomy
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