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Spatial Differentiation of Soil Properties in the Dry Valley along
a River’ s Length of the Hengduan Mountains

TIAN Mao-jie
(The College of Life Science, China West Normal University, Nanchong, Sichuan 637002, China)

Abstract: T ypical dry valley of Jinsha River is characterized by dry season and monsoon, which is very suscep-
tible to soil degradation in the context of the fragile environment. In order to assess the impacts of environ-
mental gradients on soil chemical fertility quality of dry valleys, soil chemical fertility status in dry valley of
Heishui River, one branch of Jinsha River, have been monitored. The results showed that soil chemical
properties were impacted significantly along altitudinal gradients. T here was no difference in contents of soil
organic matter of all elevations. Available nitrogen and available phosphorus along M asangping (upstream)
altitudinal gradients were the highest from 1 100~ 1 200 m asl; while along Pisha ( midstream) altitudinal
gradients they were the highest from 1 100~ 1200 m asl, and would decrease with elevation. Available nitro-
gen and available phosphorus along Hulukou (downstream) altitudinal gradients deteriorated greatest from a-
bout 700 m asl. Soil exchangeable Ca, Mg and base along M asangping altitudinal gradients were the highest
at 1400 m asl, and exchangeable K was the lowest in riverbank. Soil exchangeable cation and base decreased
along Ningnan altitudinal gradients with elevation while increased above 2 000 m asl. Soil exchangeable Ca,
Mg, Na and base along Hulukou altitudinal gradients decreased with elevation while soil exchangeable K in-
creased with elevation. Therefore, assessment indices of soil quality and countermeasures of degraded soil
restoration should be adapted even in a dry valley because dominant factors reflecting changes in soil quality
vary with different section from upstream to downstream.
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(ICP-
AES)
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3.1.1 EHtgEAsos At ik
1
1300m 1740 m , 1500 m
,  23.5 glkg,
1090~ 1300 m
, 1 300~ 1500 m , 1500~
1740 m
1740 m ,  99.7mg/kg, 1500 m
50.8 mg/kg,
1090~ 1400m 1500~ 1740 m
, 1400~ 1500 m
1400m 1740 m
, 66. 1 mg/kg 57. 6 mg/kg, 1 090,
1300,1 500 m , 6.19~ 10.1 mg/kg, 1 500
~ 1 800 m
1
m / / /
(g° kg”')  (mg* kg)  (mg* kg™")
1090 32. 9ab 77. The 6. 9
1300 34. 9a 95. Oab 6. lc
1400 26. 4bc 96. 9ab 66.1a
1500 23. 4c 50. 8d 10. 1¢
1640 29. 6abce 72. 1c 28.9abc
1740 35. 0a 99. 7a 57.6a
(Duncan  ,a= 0.05

)5
3.1.2 wisidm LEASE AT L

21~ 34 ¢/kg,
, ( 1 700 m)
; 1 200 m
,  137mg/kg, 1200~ 2 000 m,
; 1 200 m
,  7Tlmg/kg; 2000m
,  1.9mg/kg 1200~ 2000 m,
2
/ / /
/m
(grkg') (mg-kg') (mg* kgl
1100 33.9a 113.4b 40.9b
1200 27. 9ab 137. 1a 71.3a
1400 27. 4ab 85.8¢ 29.4¢
1700 21.2b 66.2d 8. 4d
1890 22.3b 64.0d 5.6de
2000 23. 1b 65.1d 1.9e

3.1.3 FT#HFrPom@ELAPEAT 1L

3 754 m
, 26.7 glkg,
, 145~ 19.1 g/kg;
830 m 1260
m , 53.1 mg/ kg  59. 4 mg/kg;
680 m 700 m ,
28.60 mg/kg  29.6 mg/ kg , 680~ 830
m , , 965 m
830 m , 13.5 mg/ kg; 700 m
, 1. 6 mg/ kg
, 700~ 830 m ,830~ 1260 m
3
i / / /
(g kg )  (mg- kg (mge kg )
680 16. 3b 28.6¢ 5. 4b
700 14. 5b 29.6¢ 1.6¢
754 26.7a 36.8bc 4. 9b
830 17. 9b 53.1a 13.6a
965 19. 1b 40. 3b 3.3be
1260 17.9b 59.4a 2.5be
3.2
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3.8~ 9.4 ,
mmol/kg (4, 1 300, 0.4~ 1.7 mmol/kg,
1640, 1 740 m 1 090 m , 1640 m
1090~ 1300 m 1500~ 1 740 m
, 1300~ 1 500 m 1 400 m , 1500m 1640 m
1 400 m , 1300 m 1 500~ 1 640 m
4
. 1/2Ca* / K* 1/2Mg™ / Na*/ /
(mmol* kg ") (mmol* kg ") (mmol * kg=") (mmol * kg™ ") (mmol* kg™ ")
1090 106.9h 3. 8b 38.0bc 1.7a 150. 5b
1300 94. Ob 9. 6a 24.1c 0. 6bc 128. 3be
1400 133.3a 7. 6ab 54.9a 0. 7be 196.4a
1500 67.2c¢ 5. 2ab 36. 1be 1.1b 109.6¢
1640 43.2¢ 9.4a 43.5ab 0.4c¢ 96. 5¢
1740 95. 1b 9.5a 47.9ab 1.1b 153. 5b
1100 125.5a 10.6a 34.6a 1.4ab 172.1a
1200 103. 1b 4. Tbe 37.4a 2.5a 147. 6b
1400 44.3¢ 3. 9be 13.2d 0.4bc 61. 7c
1700 40. 8cd 5. 4b 25.2b 0.5be 71. 9
1890 16.9e 3.5¢ 10.2d 0.1c 30.7d
2000 31. 4d 4. 5be 21.2¢ 1. 1bc 58. 3¢
680 475.5a 1. 6d 21.5e 2.3a 500. 8a
700 401.9b 2. 7ed 28.2d 2.3a 435. 1b
754 81.8¢ 3. 3be 34.4bc 1.7ab 121.2¢
830 82.4c¢ 4. 6ab 41.0a 1.2ab 129.1¢
965 54.7¢ 4. 8ab 30.3cd 0.6b 90. 5¢
1260 48. 8¢ 6.2a 37.8ab 1.0ab 93. 8¢
R s m , 125.5 mmol/kg, 1890 m ,
" , 30. 7 mmol/ kg " 1 100~
1 890 m
1 100 m 680 m ,  475.5 mmol/ kg, 700 m
, 125.5 mmol/ kg; 1 890 m , 54.7~ 82. 4
, 16. 9 mmol/ kg R mmol/ kg, ,
1100 m , 10. 5 mmol/ kg; 1260 m
3. 5 mmol/ kg, 1 890 m , 6.2 mmol/kg; 680 m s 1.6

1
1 890 m
1400 m

200 m

)

1700~ 1890 m

1890 m
, 1890 m

, 37. 4 mmol/kg;

10. 2 mmol/kg

2

0.1~ 2.4 mmol/kg,

1 200 m

2

1200~ 1 890 m

1 090~

2

1100

mmol/ kg

B

830 m

680 m

830 m

, 2. 3 mmol/ kg

965 m ,

2

, 41.0 mmol/kg;

21. 53 mmol/kg,

680~

680 m 700 m
2. 3 mmol/kg;

0. 6 mmol/ kg,

680~ 965 m
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m , 750~ 1260 m R
13 (95 , ’
. | .
/m /(g* kg'")
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754 3. 1he
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,1997,20( 1) : 85-90.
, 1 400 m [4] v ~
7 1090~ 1300 m( (1. ,2001, 19( 6) : 489-496.
) 1500~ 1 640 m( ) (3] ’
1 400 m ( ) 1740 m( [J1. , 1993, 6(5): 504 509.
v 6] [M].
’ 1992.
,1 100~ 1 200 m 1 200~ (7] ’
2000 m 5 [1]. , 2005, 27(3) :
. 680 m( ) 5461
750 m [8] , , .
(2) [J]. ,2007, 26( 6) : 32.39.
[9] Abernethy B, Rutherfurd I D. Where along a river s
1400 m 1740 m ; length will vegetation most effectively stabilise stream
1100~ 1200 m banks[ J] . Geomorphology, 1998, 23: 55-75.
, : [10] . :
700 m [J1. ,1999, 5



