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Table 1 Total contents of trace elements and Fe in the epipedon of the yellow brown soil( mg/ kg)
Cu Pb Zn Ni Cr Hg As
20 27 68 28 64 0.078 11
23 26 74 27 61 0. 065 11
30 12 90 50 70 0. 060 6
Co Vv Mn Cd Se F Fe
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Table 2 Trace elements and Fe contents in the yellow soil derived from Granite, Basalt and Lim estone (mg/ kg)
Cu Pb Zn Ni Cr Hg As
10. 16 36.49 76.71 12.32 41. 40
53.54 44. 16 86. 17 101. 08 203. 08 0. 107 10.5
54.00 56. 00 78.90 60. 00 105. 00 0.172 34.0
Co Vv Mn Cd Se F Fe
4.80 39.87 444. 81 0. 107 23 730
28.91 150. 25 1231.50 0. 052 314.50 78 960
22.50 145. 00 898. 00 0.730 0.223 720. 00 41930
5
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? 2
2.3
3
’ 5 Fe (
s ) ?
2
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T able 3 Available contents of some trace elements and Fe in the epipedon of the yellow brown soil( mg/ kg)
B Mn Fe Cu Zn Mo
0.32 33.27 16. 81 0. 65 0.85 0. 04
0.24 16. 10 30. 60 0.58 0.51 0.12
0.41 40. 10 36. 50 0.73 0. 60 0.09
0.63 20. 30 1. 68 0.63 0. 08
0.31 35.36 18.73 0.87 0.96 0. 05
0.35 30.27 18. 66 0.61 0. 88 0. 04
0. 35 12. 68 0. 50 0. 65
0. 50 7.0 4.5 2.0 1.5 0. 15
3 , Mo< 0. Img/kg, (
Mn Fe ,B Cu Zn Mo s )
, ) /n Mo
* 3k
Zn< 1. 0 mg/kg, (rm=0.76

Cu < 1.0 mg/ kg, o= 0. 57 °, n= 32), Zn Mo



20

322
, B Mn Fe Cu s
9 (4"" 8
B , 60% )
> > 5
3 (2
(By),
3.1 , Bt/ A 1.0~ 2.0, Bt/C 1.0~ 1.2
Fe s
1 s
X .
2:1 2:1: 1 ,
( 11~ 16 C, 800~ 1500 mm),
0.05 0.15 1 23 4 56 7 8 9 10 30 50 70 300 500
A 1T 1T
CF cq oM Fe Co Al CU Ni =¢r Vv Pd Zn  Mn
s
1 (mg/ kg) (%)

Fig. 1 Contents of some trace elements( mg/ kg), OM and clay (%) in different
horizons of the yellow brown soil derived from Granite
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Fig.3 Distribution of available trace elements and Fe in Hubei yellow brown soil profiles
) Fe
< 2%,
1. 55%
(HA/FA) <1 pH 6. 1 (pH 5.0~ 6.38), CaCO3
Berger(1949) Page  Paden (11954)
) pH 5.0~ 7.0 R
891 Gillanp#d ( 1972) Fe Mn Zn [18~201
) Mn Mn B Mo [8,20,21]
1O Law ton( 1955) Cu L] ,
15% , Mn U0 Follett  Lindsay Fe Zn pH ,
(1971) DTPA Zn Mn Cu pH . B
(2 Hodgson (1965, Mo pH
1966) 60% Zn s
[13, 14] Cu , ; Eh
L13] , Cu s* Cu Zn s Fe
Cu M ulder ( 1954) Mn
Mo L1e) Eh
Mo Fe Mn



324 20
, 1990.
Zn .5 P
[M]. : , 1978. 122~ 136, 141, 390
~2 ~ 406.
P [4] HJM ( ). [M].
, , 1986. 45~ 46.
, 3 [5] : : [l
pH Eh , 1984, 21( 1): 58~ 69.
[6] , ) ;
[J], 1982 19(3): 209~ 223.
( [7] s . ( Y[ M]. : s
pH ), 1987. 517~ 536.
[8] Berger K C Boron in sois and crops[ J|. Adv. in Agron. 1949,
(1): 321- 351.
[9] Page N R & Paden W R Boron- supply power of several South
Carolina soils[ J]. Soil Sci. 1954, (77): 427- 434.
[10] Sillanff@ M Trace elements in soils and agriculture[ J]. Soil But
P s letin, F.A.O., 1972, (17):67.
s [11] Lawton K Chemical composition of soils [ A]. In: Bear F. E.
Chemistry of the soils [ C]. Reinhold Publishing Co. New York,
4 1955. 53.
. [12] Folett R H & Lindsay W L Profile distribution of zine, iron,
@ Pb Ni Cr Hg Co V manganese and copper in Colorado soils [ J]. Colorado Agric.
Mn F  Fe ,As Se Cu Zn Exp. Sta. Tech. Bull., 1971.110.
Cd ; [13] Hodgson J F, Geering H R & Norvell W. A. Micronutrients
cation complexes in soil solution: Partition between complexed and
@ uncomplex ed forms by solvent extraction [ J]. Soil Sci. Soc.
Amer. Proc. 1965, (29):665- 669.
’ ? [14] Hodgson J F, Lindsay W L & Trierweiler ] F Micronutrients
5 cation complexing in sol solution. II. Complexing of zinc and
, copper in diplaced solution from calcareous soils [J]. S.S. S. A.
@ B Cu Zn Mo Proc. 1966, (30):723- 726.
. [15] Katyal ] C & Agarwala S C Micronutrient research in Indian
’ [J]. Fertilizer News, 1982, (27): 66.
[16] Mulder E G Molybdenum in relation to growth of higher plants
and microorganism [ J]. Phnt & Soil. 1954, (5):368- 415.
@ Zn Mo [17] . . [M].
; B Mn , 1995 111~ 112, 265~ 266, 299~ 300.
Cu Zn Mo [18] Oken R V, Iron solubility in soils as affected by pH and free iron
. oxide content [J]. S.S.S.A. Proc. 1947, (12):153.
’ [19] Page E R, Studies in soil and plant manganese. I1I. The relatior
.B Mo pH ship of sol pH to manganese availability [J]. Plant & Soil. 1962,
, Fe Zn (16) : 247- 257.
[20] (M]. :
. 1983. 416, 500.
[1] [M]. [21] Reisenauer H M, et al. Molybdenum reactions with soils and the

,1978. 62~ 182,469~ 507.
[2] : [M].

hydmwous oxides of iron, aluminum and titanium [J]. S. S.S.A.

Proc. 1962, (26):23- 27



Environmental Geochemical Characteristics of Some Elements
in the Yellow Brown Soil of Middle and Lower Reaches of Yangtze River
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Abstract: A total of 129 samples were collected and the environmental geochemical characteristics of 13 kinds of
trace elements and Fe in the yellow brown soil were studied, which has the largest distribution area in zonal soils
of middle and low er reaches of the Yangtze River. The main results are as follows: (1) Pb Ni Cr Hg Co V

Mn F and Fe are relatively high in total contents, As Se Cu Zn and Cd are moderate or little lower. T he
available B Cu Zn and Mo are all insufficient. (2) Most of trace elements have their highest total contents in the
subsoil and their highest available contents in the epipedon. (3) The sequences of total contents of trace elements
in the yellow brown soil are basalt soil > limestone soil > granite soil. (4) The positive correlation betw een the
contents of total and available Zn & Mo arrives to significance or extreme significance level in the yellow brown
soil of Hubei province. The positive correlation between available contents of B & Mo and pH of the yellow
brown soil is proved to be extreme significance. But for Fe & Zn, the negative correlation is also the same level.
T he contents of available B Mn Cu Zn and Mo have significant or extreme significant positive correlation with
the organic matter content in the soil. The authors think it necessary to plough deeply and apply organic fertiliz

er to improve the contents of available trace elements in the yellow brown solil.

Key words: Middle and lower reaches of the Yangtze River basin; Yellow brown soil; Element



