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Table 1 Information of studied soil profiles
(m) ©)
1 2 144 <5
2 1210 <2
3 1220 <5
1 1150 <5
2 1155 <5
3 1500 <5
1 1445 <5
1 1435 <5
1 1634 <5
1 2150 5~10
2 2404 <15
3 1689 <5
4 2205 <5
5 2376 <25
6 2521 <10
7 2461 <10
8 2467 <15
9 1834 <5
10 2463 <10
11 1559 <10
-‘:Ejz —
_ w6 Es _
Bl1 RiFmBEMERRY
Fig.l1 Typical landscape features of sampling areas
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Fig. 2 Representative soil profiles
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20 50 g/kg

10YR 7.5YR  2.5Y 100 g/kg
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*2 1@Ee. BNEARSENRESE
Table 2 Soil color, particle composition and organic matter content
(cm) C ) (g/kg) (g/kg) (g/kg) (g/kg) ( ) (g/kg) (g/kg)
Ahl 0~25 2.5Y2/1 140 496 216 288 113.21 5.08
Ah2 25~43 2.5Y3/1 70 476 260 264 101.45 4.78
Bw 43 ~ 67 2.5Y6/2 90 482 225 293 29.87 1.65
C 67~125 10YR6/2 350 575 181 244 21.33 1.13
Ah 0~28 2.5Y2/1 7 593 258 149 73.07 3.26
Bt 28 ~70 2.5Y6/2 3 276 425 299 20.16 1.04
BC 70 ~ 100 10Y8/1 600 763 137 100 2.74 0.12
Ah 0~15 10YR3/1 2 770 140 90 24.94 1.11
C 15~22 10YR7/2 24 710 218 72 3.60 0.23
Ahl 0~18 10YR7/1 0 486 317 167 200.10 14.12
Ah2 18 ~36 10YR3/3 5 411 377 212 126.70 3.58
Bwr 36 ~ 60 10YR4/3 2 488 313 199 63.40 2.27
Cg 60 ~ 93 10YR5/2 71 671 165 164 34.12 0.98
Ahgl 0~20 2.5Y4/2 268 658 247 94 80.9 4.13
Ahg?2 20 ~50 2.5Y 5/1 20 259 600 141 103.3 3.63
G 50 ~ 80 2.5Y 4/1 108 291 594 115 101.6 3.07
C 80 ~ 125 2.5Y4/2 249 338 522 140 333 1.43
Ah 0~37 10YR 3/2 99 611 282 106 75.8 3.72
Bwrl 37~75 10YR 6/4 186 648 278 75 26.3 1.87
Bwr2 75~110 2.5Y5/2 270 633 258 109 20.8 1.01
Ah 0~12 10YR3/3 53 499 321 180 154.23 7.35
Bwl 12 ~36 10YR4/2 47 473 334 193 102.33 4.18
Bw2 36 ~75 10YR3/4 78 496 328 176 56.24 2.84
Ah 0~26 10YR3/2 21 432 354 214 98.57 4.54
Bw 26 ~ 43 10YR3/3 15 409 368 223 51.24 291
C 43 ~ 89 10YR4/2 271 474 318 208 37.24 1.57
Ah 0~23 10YR2/3 124 415 398 187 121.45 3.87
Bw 23 ~43 10YR3/3 57 395 412 193 67.56 2.45
C 43 ~ 65 10YRS5/3 329 376 456 168 32.45 1.21
Ahl 0~15 10YR2/1 58 479 287 234 213.32 10.43
Ah2 15~34 10YR2/2 113 469 314 217 153.23 6.32
C 34 ~ 60 10YR6/2 - - - - - -
Ah 0~10 10YR2/2 200 118 655 226 155.53 5.57
Bw 10 ~ 80 10YR2/3 100 251 530 218 39.36 1.74
C 80 ~140 10YR4/4 390 190 563 247 35.95 1.02
Ahl 0~10 10YR2/2 100 332 330 338 165.86 5.80
Ah2 10 ~ 34 10YR3/2 250 440 336 224 183.61 6.24
AB 34 ~55 10YR3/3 100 244 472 284 98.90 3.87
Bw 55~110 10YRS/2 0 347 371 281 96.03 3.55
Ahl 0~35 10YR2/1 0 296 411 293 151.23 5.29
Ah2 35~70 10YR2/1 0 222 463 315 168.23 6.05
Bt 70 ~ 125 10YR3/3 0 123 422 455 69.65 2.56
Ah 0~30 7.5YR3/2 0 37 521 441 82.64 3.12
Bw 30~90  7.5YR3/2 0 370 350 280 98.91 3.53
Bt 90~150 7.5YR5/8 0 99 340 560 42.11 1.76
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2
(cm) C ) (g/kg) (g/ke) (g/kg) (g/ke) ( ) (g/kg) (g/kg)

6 Ah 0~22 10YR3/2 5 336 496 168 159.63 5.46
Bw 22 ~55 10YR3/2 0 400 428 172 110.87 4.64

C 55~130 - 980 - - - - - -
7 Ah 0~15 7.5YR4/3 50 317 415 268 59.74 2.58
Bw 15~55  7.5YRS/4 10 289 460 251 42.38 2.21
Bt 55~125 7.5YR7/8 30 222 202 576 16.55 0.84
8 Ah 0~32 10YR2/2 150 478 300 222 128.07 1.93
Bw 32~50 10YR3/4 750 779 138 83 34.55 0.58
9 Ah 0~11 10YR3/2 20 155 319 526 110.17 291
Bw 11~70 10YR7/6 10 91 373 535 26.70 1.21

C 70 ~ 100 2.5Y5/2 - - - - - - -
10 Ah 0~20 7.5YR3/3 0 135 493 372 46.90 1.90
Bwl 20~55  7.5YR4/4 0 144 493 363 45.08 1.65
Bw2 55~110 7.5YR5/4 0 199 378 422 34.46 1.48
11 Ah 0~10 10YR3/2 30 238 414 348 32.48 2.82

C 10 ~ 150 10Y2/1 - - - - - - -

2.4 2.5
3 3
2
4 7 8 10
60%
#x3 LiEpH. CEC. SHHERSFHEEER
Table 3  Soil pH, CEC, composition of iron oxides and siallitc ratio in clay fraction
pH  CEC(cmol/kg) (%) (%) (g/kg) (%) (g/kg)

Ahl 478 18.76 77.93 13.17 4.21 37.49 1.76 -

Ah2 4383 15.28 67.84 23.04 4.53 36.12 1.08 -
Bw 5.12 11.43 72.89 14.61 4.87 35.68 1.22 2.29

C 5.33 8.76 60.63 26.37 3.12 30.47 1.03 -

2 Ah 4.69 10.65 64.83 17.65 1.8 37.27 2.81 -
Btr 4.76 11.61 78.94 19.46 0.57 4.63 0.95 2.32

BC 5.32 4.67 34.83 51.39 0.36 5.16 0.45 -
3 Ah 4.44 3.89 69.63 37.28 0.87 14.60 0.22 2.61

C 4.92 3.45 49.63 41.79 0.79 9.97 0.10 -

Ahl  4.80 19.56 83.65 9.32 8.63 69.60 5.50 -

Ah2  5.10 15.65 76.57 18.64 9.22 43.25 0.33 -
Br 5.30 12.78 64.34 24.51 7.76 21.43 0.04 2.25

Cg 5.50 9.76 61.45 22.18 4.46 24.03 0.19 -

2 Ahgl 475 10.28 67.54 27.54 5.68 32.45 2.01 -
Ahg2 531 27.79 47.68 38.25 8.38 28.97 1.68 2.34

G 5.34 25.46 43.43 39.66 8.97 32.41 2.32 -

C 5.56 14.90 38.98 43.57 17.45 18.98 3.56 -

3 Ah 5.10 15.19 50.50 38.54 11.21 41.23 4.25 -
Brl 5.50 12.11 77.50 19.68 10.32 35.41 0.54 2.31
Br2 5.50 11.45 72.40 22.46 12.24 25.42 0.12 2.39
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3
pH  CEC(cmol/kg) (%) (%) (g/kg) (%) (grkg)

1 Ah 5.54 23.56 31.25 53.68 14.32 32.14 3.24 -
Bwl 4.68 20.14 81.23 11.23 11.65 28.65 1.32 3.08
Bw2 434 13.24 84.65 9.78 11.35 34.25 1.11 3.01

1 Ah 5.24 32.41 35.64 53.26 16.25 42.32 4.65 -
Bw 5.01 25.66 48.69 43.25 13.25 35.26 3.25 2.39
C 5.18 24.85 42.14 44.23 10.65 24.57 1.21 2.59

1 Ah 4.87 32.54 64.56 28.41 14.65 31.25 4.68 -
Bw 5.23 28.96 42.34 46.35 11.32 29.85 3.21 2.38

C 5.34 19.65 37.68 51.24 13.26 19.98 0.45 -
1 Ahl 4.55 42.23 76.56 17.35 14.65 31.54 4.52 2.57
Ah2 438 35.76 83.45 9.25 15.41 29.87 3.25 2.63

2 Ah 5.55 17.89 5.72 77.53 30.19 28.32 3.25 -
AB 5.55 18.33 7.64 73.65 35.91 34.25 2.14 2.64

C 5.56 16.54 5.08 79.18 23.24 21.41 1.33 -

3 Ahl 4.32 38.74 38.65 51.35 91.34 28.56 11.54 -

Ah2 436 32.56 34.78 56.33 105.52 31.44 5.41 -
AB 4.32 27.61 32.58 51.37 60.92 26.42 6.54 2.68

Bw 4.32 21.45 36.58 50.16 125.64 32.14 4.25 -

4 Ahl 4.82 18.22 48.42 51.23 15.89 29.87 4.32 -

Ah2 4.62 19.32 42.54 52.14 23.17 25.48 5.26 -
Bt 4.73 17.43 38.35 58.94 14.48 35.47 2.34 2.74

5 Ah 5.08 20.14 27.86 61.25 32.85 29.87 3.25 -
Bw 5.08 18.65 38.68 54.22 32.99 24.16 2.41 2.62

Bt 5.46 19.33 21.44 69.87 42.93 31.54 5.24 -

6 Ah 5.12 15.64 46.53 51.23 34.52 29.87 4.25 -
Bw 5.22 13.45 42.48 52.74 28.18 26.44 3.65 2.79

C 5.48 - - - - - - -

7 Ah 5.00 17.23 23.23 65.47 67.35 45.65 5.41 -
Bw 5.58 15.56 15.58 71.34 95.61 48.56 3.65 2.66
Bt 5.51 25.32 16.32 70.58 76.20 41.25 4.66 2.71

8 Ah 4.88 14.68 51.07 38.47 29.57 24.14 6.24 -
Bw 5.10 5.23 29.18 61.25 27.40 19.87 5.44 2.69

9 Ah 5.42 21.25 24.52 63.48 70.66 32.14 8.65 -
Bw 4.70 19.94 53.70 37.25 98.52 36.41 4.65 2.73

10 Ah 5.25 25.65 35.67 58.66 62.39 35.78 8.54 -
Bwl 5.34 24.37 31.01 62.47 58.54 34.54 3.54 2.81
Bw2 532 26.54 33.34 60.28 69.34 37.56 3.14 2.84
11 Ah 4.71 16.25 60.00 34.15 24.06 21.45 5.41 2.89

40%
3 10 2.6
20 g/kg
CEC
1 3 3 CEC CEC
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34.52 ~ 180.47 cmol/kg( ) 24 cmol/kg 4 ( 2 4
XRD 9 5 7 (
4) 3 1 11 B ( )
1 1 3 ( )
5
1 1 ( 2 4 7 8 10) 2
1.4 nm
1 9 2
5 10 2 1
3 3
(Sa ) 2.25~3.08
( )
Sa 14
Sa ( 4
20 6
2.7 40%
20
11
20 g/kg

x4 LTEVBEER. SHEHM

Table 4 Diagnostic horizons and diagnostic characteristics of studied soils

1 - + - - + - - - - + + -
2 - + - + - - - + - + + -
3 — + - — - — — — — — — -
1 - - + - + - + + - + -
2 - - + - + - + - + - - -
3 - + - - + - - + + - + -
1 - — + - + - - — + — + -
1 + - - - + — - — + - - -
1 - + - — + — - - + - - -
1 - + - - - - - - - - + -
2 - + - - + - - + - - +
3 - + - - + - - - + — — +
4 + - - + - - - + - - -
5 + - - + - - - + - - +
6 + - - — + - - + - - +
7 - - + + - - - - + - - +
8 - + - - + - - - + - - +
9 - - + - + - - - - — — +
10 + - - - + - - - + - - +
11 — + - - — - — — - — — -
« » « »
2.8 [
( )
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4
4
( 4 5
20
( 5 20 2 7 2
5 Ah-Bt-C
( 2
) 10
7
20 9 (1 1 3
)y 15 ) 1 1 1 8 10)
3 1 11 3 A-Bw-C (
Bw Ah-C ) 1 3
3
2 50 cm 1 3
Ah-G-C 1
2 3 1
5 6 5
50% 1 1 8 9
2 8 9 1
3 4 5 6 1 8 9
3 10
RS FAMRTBEDELERFSETEARE
Table 5 Placement of studied soils in Chinese Soil Taxonomy
2
2
3
4
5
6
2
7
3
1
1 1
8 9
IN 1
10
3 1 11
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Variation of Pedogenetic Characteristics of Mountain Meadow
Soils in Subtropical Region of China and Their Placement in
Chinese Soil Taxonomy

ZHANG Mingkui', QIU Zhiteng', YAO Yucai', MAO Xiali', YANG Liangyu', MA Wanzhu®

(1 College of Environmental and Resource Sciences, Zhejiang University, Hangzhou 310058, China;
2 Institute of Digital Agriculture, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract: To understand the spatial variations of pedogenetic characteristics and formation processes of mountain meadow
soils in subtropical regions of China, 20 representative mountain meadow soil profiles were collected from Fujian, Zhejiang,
Jiangxi, Anhui, Hunan and Guizhou provinces. Morphological characteristics of the soil profiles were observed in detail, and the
particle composition, content of organic matter, CEC, acidity, forms of iron oxide and the type of clay minerals of the soils were
characterized. Their types in Chinese Soil Taxonomy were determined according to diagnostic horizons and diagnostic
characteristics of the soils. The results showed that the accumulation of organic matter in surface horizons of the soils was very
obvious, and their color was generally black and dark brown with low brightness and chroma. Acidification of the soils was great
and the free degree of iron oxide in the soils was mostly less than 40%, while soil CEC was relative higher. However, there were
great differences in soil thickness, profile configuration, clayization, vertical distribution of organic matter, iron oxide content,
clay mineral type, and diagnostic horizons and diagnostic characteristics among the soils. There were four types of soil
configurations, i.e, Ah-C, Ah-Bw-C Ah- Bt-C and Ah-G-C. According to the diagnostic criteria of the Chinese Soil Taxonomy, the
studied 20 soil profiles could be divided into 5 soil orders, i.e, Isohumosols, Gleyosls, Argosols, Cambosols and Primosols, and
were further divided into 6 suborders, 10 soil types and 15 subtypes.

Key words: Mountain meadow soil; Genetic characteristics; Soil formation process; Diagnostic classification
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