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Table1l Altitude zones on the northem dope of the Qinling M ountain
Altitude mnes of physiognomy and parent material Zones of climate Zones of vegetation
Height( m) Physiognomy ~ Parent rock  Parent material ~ Height( m) Climate Height (m) Vegetation
3000~ 3767 > 3350 > 3300
* (49941005)

:2000- 06— 02; :2000- 08— 15
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Altitude mrnes of physiognomy and parent material Zones of climate Zones of vegetation
Height( m) Physbgnomy  Parent rock  Parent material ~ Height( m) Climate Height (m) V egetaton
1300~ 3000 3350~ 3000 3300~ 2600
700~ 1300 3000~ 1500 2600~ 2300
1500~ 700 2300~ 1000
< 700
< 700 < 1000
, 200m ~ 300m
20 , , 2
2
Table 2 Environmental condition of the experimental soils
Profile No. Sample site Altitude(m) Temperature( C) Precipitation (mm) Vegetat ion
TNO1 3767 -5~-6 750~ 800
TNO5 3420 -3~-4 750~ 800
TN11 2730 4~5 850~ 950
TN15 1920 8~9 1050~ 1100
TN17 1300 10~ 11 750~ 950
TN19 720 11~ 12 700~ 800
GA 16 550 > 12 < 700
2.1
3
, 200cm,
100cm ) 50cm
5 )
S5YR~ 10YR; , 3~ 4, 5~ 1,
5.5
2
> > , ,B/A 1. 0;
> = s > )
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Table 3 Profile character and mechanical composition of the experimental soils
(G . (g kgl) A
ProfieNo.  Horizon Pepth (olo Medhanical compositon Soil texture  Clay ratio
(am) (dry gate) > 0.02mm 0. 02~ 0. 002mm< 0. 002mm
TNOI A 0~ 15 10YRY 2 500 5 3499 149 6
AB 15~45  10YR6 §3 7899 127.7 82 4 0.55
As 0~ 10 10YRY 3 485 2 4378 104 0
TNOS A 10~25  10YR4 94 5799 3202 99 9
AB 25~50  10YR6 3 6371 275 1 878 0.84
A 0~ 26 7.5YRY 4 233.2 502. 4 264. 4
TN 11 AB 26~39  7.5YRY2 278.8 453. 1 268. 1
B 39~ 102 7.5YRG4 245.7 460. 8 293.5 1.11
A 0~ 17 7.5YRY 2 267. 6 488.2 244. 1
AB 17~28 7.5YR5.§3  209.5 509.2 281.3
TN15 Bl 28~ 43  7.5YR74 213.2 329.0 329.2 1.39
B2 43~ 71 7.5YR76 242, 4 439.3 318.3 1.30
C 71~ 102 423.4 407.0 169. 6
A 0~ 20 10YRY 3 243.6 515.5 240. 9
AB 20~35 10YR3 94 27.2 486. 8 241.0
N Bl 35~ 57 10YR7 3 268. 3 430. 6 301. 1 1.25
B 57~ 100 10YR73 271.2 430. 1 2908.7 1.24
A 0~ 2 5YRG 3 2326 5275 2399
AB 22~ 50  5YR5.93 248.8 509. 8 241. 4 1.01
e BI 50~ 93 5YRG 5 242.0 469. 8 288.2 1.20
B %~ 170 5YRM 4 327.8 409.9 262. 3 1.09
A 0~ 25 7.5YR§ 4 285. 1 414.0 300.9
AB 25~ 60  7.5YRY3 2.5 439.8 330.7
GAL6 Bl 60~ 160 5YRY 3 185 6 431.5 38.9 1.27
B 160~ 220  10YR73 3227 407.0 270.2 0.90
2.2
4
) ; , 3300~
3 500m (TN5 ) , ;
, , , Rh 0. 4,
pH 8.34 4.79,
pH 6.9, R ,
10cmol kg ' , ; 1500m pH ,

?

5. 0cmol kg ',
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Table 4  General chemical properties of the experimental soils
Profile No.  Horimn O0.M. pH(H,0) Exchange able acid Hydroly sable acid Cation exchange capacity B.S
(gke!) (ol kg™)  (cmolkg™ ") (cemol kg 1) (%)
TNI1 A 166. 11 4.79 0.58 25.65 36. 62 29.%
AB 30. 83 5.01 1.11 9.51 12.02 20. 92
As 212.36 5.49 0.16 14.32 35.28 59.42
TN5 A 105. B 5.65 0.13 12.99 19. 01 31. 67
AB 26.55 5.90 1.18 9.97 12. 82 2.25
A 77.50 6.18 0.36 14. 95 25.47 4.3
TNI11 AB 2.54 6.21 0.22 10. 37 18. 84 4. 98
B 10. 11 6.48 0.31 11. 86 16. 66 2. 80
A 38.01 6.07 0.37 11. 90 21.83 45.50
AB 16. 40 6.60 0.17 11. 34 16. 69 32.06
TN15 B1 10. 83 6.41 0.36 11.72 15.93 26. 45
B2 6.10 6.19 0.89 12.08 15.32 21. 13
3.22 6.63 0.60 5.29 812 4. 81
43.03 6.91 0.85 4.43 20. 96 78. 8
AB 25.80 6.90 1.69 5.03 18.23 72.39
TN17
B1 16. 26 6.86 0.56 4.46 13.38 6. &8
B2 4.77 7.09 0.32 0.68 13. 61 9. 03
A 13.96 7.52 0.00 0.00 20. 96 100. 00
AB 10. 79 7.50 0.00 0.00 18. 04 100. 00
N1 Bl 9.51 7.08 0.14 0.61 17.48 %. 51
B2 6.90 6.92 0.07 0.91 18.77 9%. 15
A 17. 19 8.34 0.00 0.00 21.43 100. 00
AB 12.96 7.88 0.00 0.00 25.23 100. 00
GA16
B1 7.09 8.01 0.00 0.00 2.70 100. 00
B2 4.71 8.46 0.00 0.00 4. 67 100. 00
CEC 8. 12~ 36. 62cmol kg ',
: CECr : CECr : CECr
5 s
, CEG
2.3
6 7.33~ 16.23gke ', B

40% ;

GA1l6

?
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: 5.0g kg ',

55% \ GA 16 , ,

0.80g kg™ ', 10.0% ,

[9]
.
5
Table5 Mormphological characteristics of iron oxides i the experimental soils
Pt No. Horiron Fet Fed Feo Fep FeJFet  FegFed  Fey/Fed  Hydration
g kg ! % coefficint
A 39.52 9. 88 5.48 0.30 25.00 55.42 3.08 6.60
TN1 AB 36. 68 8.01 5.63 0.27 21.24 70. 32 2.80 9.72
As 38 61 11. 15 7.4 0.46 28.88 .70 4. 13 10. 72
TN5 A 48. 88 10. 4 7.15 0.41 20.54 71.17 4.0 10. 05
AB 56. 36 10. 24 7. 46 0.37 18.17 72.85 3.61 11. 66
A 49.73 12. 31 7. 48 0.79 24.75 .79 6.4 4.66
TNI11 AB 49.92 12. 87 7.% 0.49 25.79 61.73 3.8 4.80
B 45.74 13. 16 8. 51 0.36 28.78 4. 69 2.71 4.48
A 3816 12. 45 7.50 0. 64 32.63 6. 22 5. 12 5.10
AB 39. 65 13. 06 9.13 0.38 32.94 .94 2.2 4.64
TNI15 Bl 40. 40 12.74 8. 31 0.39 31.20 65.22 3.0 3.87
B2 49. 94 15.58 10. 66 0.44 33.21 8. 45 2.8 4.89
33.06 7.25 5.41 0.24 21.93 74. 68 3.28 4.27
34. 64 11. & 7.73 0.61 34.12 65.39 5.19 4.91
AB 43,21 13. 41 9.15 0.34 31.03 8. 25 2.58 5.56
TNI7 Bl 49. 38 16. 16 10. 84 0.55 32.73 67. 08 3.39 5.37
B2 54. 19 15.93 9.% 0.44 29.38 62. 54 2.76 5.33
A 45. 85 15.27 9.41 0.63 33.30 61. 65 4. 13 6.37
o AB 46. 17 16. 12 10. 28 0. 46 34.91 63. 83 2.8 6.68
e Bl 48.00 16. 23 10. 06 0.73 33.81 62.00 4.5 5.63
B2 48.02 16. 14 10.79 0. 65 33.61 6. 85 4.03 6.15
A 42.32 7.92 0.% 0.08 18.73 11. 82 0.97 2.63
. AB 46. 89 9.19 1.6 012 19.60 18. 06 1.3 2.40
CAI6 Bl 49.18 9. 60 1.93 0.12 19.51 20. 07 1.28 2.90
B2 38 89 7.33 0.8 0.03 18.84 11.78 0. 47 2.71
2.4
, Si0,
60% ; R 20% ; ,
20% , Si> Al> Fe> K=~Mg;
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Table 6 Chemical composition of the experimental soils
) Chemical composiion of soi Chemical omposiion of clay
P;J:le Horizmn Si0, ALO3  Fe03 K,0 MgO Si0, ALO;  Fey0; K»0 MgO
(gkg™ ") (gkg™ ")
A 657.79 139.05 52.07 27.60 23.24 499.3 218.7 145.8 22.6 22.8
TN1 AB 665.26 144.67 39.%  30.65 19.46 530.0 217.8 129.0 20. 4 21.8
As 629.62 151.87 52.80 3.8 31.75 525.4  207.8 14.1 22.7 23.6
TN5 A 630.43 150.97 58.45 26. 45 33.71 530.7 213.7 113.9 22.0 22.6
AB 623.41 153.21 60.70 24.00 38.74 456 24.1 94.2 20.9 23.3
A 618.21 16562 58.28  27.01 30. 88 534.0 226.9 89.3 22.0 24.3
TNI1 AB 640.51 15456 51.35 2. 15 27.43 6.9 221.1 85.1 20. 4 24.5
665.64 153.58 45.73 21.19 25.08 559.6 219.7 102.9 20.8 24.3
A 657.34 15513 40.91 24.58 2.4  50.8 232.8 94.2 14.5 23.1
AB 660.83 153.91 40.19 2.7 2.30 2.5 228.17 87.5 16.1 23.6
TNI15 Bl 661.40 154.27 40.55 21. 67 2.12  579.4 229.2 83.9 13.7 23.3
B2 636.57 15866 50.06 27.8 2.8  51.8 219.1 90. 8 15.1 24.8
C 670.74 147.61 31.60 34.12 14. 02
A 684.43 13260 36.55 25.26 21.16  559.5 221.5 99. 1 20. 4 22.5
AB 662.91 136.06 45.55 2.9% 25.52 5%5.9 215.0 89. 8 20.3 19.7
N Bl 644.22 151.59 50.32 27.30 27.42 564.1 227.0 98.0 21.6 20.0
629.72 160.53 54.75 21.06  21.H%  A5.7  225.5 89.0 21. 4 20.9
A 657.15 15494 45.85 23.16 20.21 537.6 214.2 1.1 37.5 19.3
AB 659.28 157.59 50.29 12. 81 2.2 537.0 217.8 126.6 27.1 19.7
B Bl 646.58 166.71 51.67 14. 41 2. 63 5.5 220.2 1.7 25.6 23.4
B2 657.64 154.34 51.93 14.43 21. 65 564.2  219.6 143.0 388 21.3
A 645.68 141.95 43.76  41.61 27. 63
GAl6 AB 628.34 14408 45.48 &£.76 2.3
Bl 658.55 15263 51.15 1. 15 30. 05 M1.6 219.7 90.0 55.5 24.0
B2 632.79 146.52 42.52 37.70 30.14
3
3.1
3.1. 1 0~ 40cm 10. Og kg ,TN1 TNS
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TN11 TN15  N17 5.5, TN1 TN11  TN15 A

50%, ;TN5  TN17 A 0% ,

TN19 5.5, GA 16 60cm
: , 125 kg™,
3.1.2 TNI TN5  TNI11 25cm,
82. Og kg, B/A 1.2, TN15 TN17 TN19  GAl6 B
, 288~ 383 ke, B/A 1.2, Zem
3.1.3 TN1 TN5 0C, ;TN11
0~ 7°C, ;TN15 TN17  TN19 8C~
15C, : GA16 15C~ 18°C,
3.1.4 700mm |
, 1900m 1100mm;
., 1400mm 800mm Penman D= ET/P
o 1500m 1. 00, : 1500m

1. 00~ 2. (0,
3.1.5 50% TN5 TN17 TN19  GA16
3.1.6 TN19 5YR, FexOs 15.27~ 16. 23g kg~ ',
3.2

( ( e : 7
TN1 TN5  TN11 , , TN1  TN5 ,
TN1 , TN5 :TN11

TN15 TN17 TN19 , ., TNI5
:TN17  TN19 GA16
N 19 , ,
7

Table 7 Diagnostic horizons, characteristics and taxonomic cassification

Diagnostic Diagnostic
Profile No. . . Diagnodtic characterist cs Soil type
surface horizon  subsurface horizn ;

TN1
TNS
TNI11
TN15
TN17
TN19
GA16
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4
1. , s
2 2 B 2
9 pH ” 9 ?
2. , s
: (< 750m) — (750m~ 1400m) —
( 1400m ~ 2500m) — (2500m ~ 3300m) —
(3300m~ 3500m) — (> 3500m)
(< 850m) — (< 1300m) — ( 1300m~ 2400m) — (240m~ 3100m) —
(> 3100m)
1. , 1992
2. ( ). : L1987
3. ( ). : , 1995
4. ,1984: 4~ 6
5. — L1994, (2):57~ 61
6. ( ),199%, (): 172~ 176
7. , 1995, 50( 6) : 342~ 551
8. . . ,1997,28(2): 55~ 58
9. , , . . ,1999,30(1): 14~ 16

10. Penman H L. A general survey of meteorlogy in agriculture and an account of the physics of rrigation @nirol. Quar. J. Roy.
Met. Soc. , 1949, (75) : 293~ 302
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GENETIC CHARACTERISTICS AND TAXONOMY OF SOILS
ON THE NORTHERN SLOPE OF THE QINLING MOUNTAIN

Chang Qingrui'  Lei Mei’© Feng Lixiao'  Yan Xiang’
(1 Northwestarn ScrTech Unwersity  Agriculture and Forestry , Yangling , Shaawi 712100, China )
(2 Institwte o Geography, Chinese Academy o Sciences, Bajing 100101, China)
(3 Instituwte of Soil and Fertilzer, Chinese AgroAcademy o Sciences , Bejing 100081, China)

Summary

Comprehensive analysis of out door investigation findings and indoor test data of physical and
chemical properties showed that the main properties of the soils on the northern slope of the Q inling
Mountain change regularly with the increasing altitude: argillification is getting weaker and weaker,
and clay reducing significantly. There are obvious argillic horizons in the middle low zone on the
slope, and no type B horizon in the middle-high zone soil pH value and base saturation decrease from
the Wei river valley to the top of the Taibai mountain. It features strong leaching, low Fed, high iron
activational degree, low enrichment of aluminium and iron. Soil weathering and development remains
in the stage of siallitization. According to the Chinese Soil Taxonomy (Revised Proposal), the soil
composition spectrum of the Vertical zones cnsists of Eunr Orthic Anthrosols ( < 750meter) —Hapr
Ustic Luvisols ( 750meter~ 1400meter) —Hap U dic Luvisols( 1400meter~ 2500meter) —AcidU dic
Cambisols( 2500meter~ 3300meter) —Mol-Cryic cambisols ( 3300meter ~ 3500meter) —Umbr Cryic
Cambisols ( > 3500meter) .

Key words Northern slope of the Q inling Mountain, Soil taxonomy, Genetic characteristics,

Altitudinal zonation



