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Spatial Distribution Characteristics of Fe and Mn Contents in the New-born
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Abstract: The spatial distribution characteristics of Fe and Mn contents in soils of nine different vegetation communities located in the
new-born marshes of the northern Yellow River estuary were studied in May 2009. The results showed that the horizontal distributions
of Fe and Mn contents showed an increasing tendency from Sparganiaceae—Potentilla supina marsh to bare flat. The vertical distribution
characteristics of Fe and Mn contents in different marsh soils fluctuated significantly with the vegetation succession. The soil parent
materials determined the Fe Mn contents in the new-born marshes and seawater vegetations and soil fine particle also had important
influences on their contents. Further analysis showed that Fe contents had significant positive correlation with Mn contents ( P <0. 01) .
Fe Mn contents also showed significant correlations with silt clay TN NO; N and organic matter ( P <0.05) indicating that Fe
and Mn had close relationships with nitrogen and the contents of soil fine particles and organic matter were the dominant factors
affecting the distribution of Fe and Mn in soils. In addition the Fe contents ranged from 16.49 gekg™' 1o 33. 11 gekg™' and the
average was 22. 54 gekg™' which was close to the Fe contents in the tidal marshes of north Jiangsu the Loess Plateau and the China
soil background value but slightly lower than those in the marshes of the Yangtse River estuary the mangrove swamps and inland lake
wetland. The Mn contents ranged from 305. 87 mgekg ™' to 711.39 mgekg ™" and the average was 451.09 mgekg™' which was lower
than the Mn contents in the Loess Plateau and the China soil background value.
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Fig. 1 Horizontal distribution characteristics of Fe and Mn in different marsh soils
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Table 1  Horizontal distribution variability of Fe and Mn in different marsh soils
Fe Mn
/em
/gokg™! /% /mgekg ! 1%
0~10 23.35 3.48 14. 89 479.12 92. 84 19.38
10 ~20 21.61 3.56 16. 48 420. 50 79. 61 18.93
20 ~30 20. 54 2.75 13.38 396. 51 68. 81 17.35
30 ~40 23.26 5.19 21.99 470.99 130. 92 27. 80
40 ~50 23.46 5.43 23.16 484.23 145.28 30. 00
50 ~60 22.69 4.52 19.93 455.20 112.42 24.70
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Fig. 2 Vertical distribution characteristics of Fe and Mn in different marsh soils
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Table 2 Vertical distribution variability of Fe and Mn in different marsh soils
Fe Mn
/gokg™! 1% /mgekg ! /%
Wi 17.50 2.07 11. 84 339.41 39.63 11. 68
w2 19.92 1. 66 8. 31 386. 42 37.20 9.63
W3 18. 63 1.22 6.52 348.55 28.50 8. 18
W4 24. 51 5.09 20.79 504.73 136.27 27.00
W5 21.01 3.13 14. 88 418.72 84. 86 20. 27
w6 24. 15 3.06 12. 69 475. 81 85. 80 18.03
w7 22. 86 3.76 16. 44 458. 58 90. 74 19.79
W8 24. 06 1. 89 7.86 479.71 51.04 10. 64
w9 27. 84 2.74 9.83 592.26 85.31 14. 40
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Table 3 Organic matter and grain-size parameters in the new-born coastal marshes in the Yellow River estuary
/em 1% Wi w2 w3 w4 W5 w6 w7 w8 W9
(<2 pm) 9.51 8.44 7.58 7.92 8.00 8.67 8.89 10. 14 13.10
0~10 (2~20 pm) 62.97 61.72 55.10 50. 60 51.46 49. 67 64.99 57.13 73.09
( >20 wm) 27.52 29. 85 37.32 41.48 40. 54 41. 66 26. 12 32.74 13.81
0.93 0.39 0. 69 1. 44 1.1 0.63 0.12 0.93 0.94
(<2 pm) 6.92 3.36 5.55 2.96 4.15 12.17 9.11 .77 14. 06
10 ~20 (2~20 wm) 50. 16 12.53 37.19 8.88 13. 86 64. 67 54. 60 65.98 69. 21
( >20 pm) 42.91 84.11 57.27 88. 16 82.00 23.16 36.29 24.24 16.73
0.13 0.16 0.31 0.37 0.7 1.13 0.87 0.89 0.72
(<2 pm) 6.76 3.26 4.39 3.45 3.82 8.73 6.27 7.45 13.33
20 ~30 (2~20 pm) 36.41 11.91 14. 57 9.89 11.91 54.82 33.43 58.13 70. 90
( >20 wm) 56. 84 84.83 81.05 86. 66 84.28 36.45 60. 30 34.42 15.77
0.12 0.58 0.28 0. 46 0.4 0.39 0.7 0.55 0.63
(<2 pm) 3.23 2.99 4.14 2.88 7.47 3.65 9. 61 8. 10 10. 30
30 ~40 (2~20 wm) 16. 03 6. 44 14. 66 6.51 36. 16 18. 81 51.42 48. 62 67.74
( >20 pm) 80. 74 90. 57 81.20 90. 61 56.37 77. 54 38.98 43.28 21.96
0.09 0.72 0.20 1.09 0.47 0.59 1.07 0.55 0. 66
(<2 pm) 3.39 .45 3.81 6.15 10. 85 4.96 8.08 12.42 8.99
40 ~50 (2~20 pm) 8.11 5.02 12.19 34.58 46. 18 27.31 54. 84 65.48 62.97
( >20 wm) 88.50 92.53 84. 00 59.27 42.97 67.73 37.09 22.10 28.04
0.09 0.21 0.36 0. 89 0.48 0.78 0.39 0.62 0. 89
(<2 pm) 3.69 3.69 2.75 3.69 11.38 5.76 5.46 8.29 10. 69
50 ~60 (2~20 pm) 6.39 6.39 9.32 12.29 46.49 32.50 35.06 51.05 75. 45
( >20 pm) 89.92 89.92 87.94 84.03 42.13 61.74 59.47 40. 66 13. 86
0.09 0.25 0.20 0.6 0.24 0.85 0.76 0.58 0.57
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Table 4  Correlation coefficients between Fe ( or Mn) contents and soil physicochemical properties
> ; Hf N
Fe Mn (<2pm) (2~20 pm) ( >20 um) NO; N NH, N
Fe 1
Mn 0.989* * 1
( <2 um) 0.344" 0.336" 1
(2~20 wm) 0.369** 0.365** 0.932** 1
( >20 pm) -0.369%*  —0.364%*F —0.947** -0.999** 1
NO; N 0.423*% 0.431*% 0.558** 0.464*%  —0.479"* 1
NH," N -0. 057 -0.029 0. 136 0. 120 -0.122 0.163 1
TN 0.884** 0.873** 0.251 0.293" -0.290" 0.582** 0.024 1
0.843** 0.810** 0.369** 0.394**  —0.394** 0.571** 0.051 0.929%* 1
1) * P <0.05 * * P <0.01 ; n=54
3.3 Fe. Mn AN Fe
5 Fe. Mn Mn
Fe 451.09 mgekg ™'
22.54 gokg ™!
( ) - Mn
Mn
5 Fe Mn D
Table 5 Comparison of average contents of Fe and Mn in marsh soils
Fe Mn
/cm /gekg ™! /mgkg !
0~50 1. 052 ~46. 062 153.3 ~442.9 44
0~10 741.4(489 ~1 466 45
0 ~60 22.54(16.49 ~33.11) 451.09( 305. 87 ~711. 39)
0 ~60 18 ~22 360 ~ 450 46
0 ~100 23.8~28.6 505 ~411 47 *
0~5 34. 839(52.03 ~22.76) 680( 446 ~1115) 28 °
0~20 41.5(31.7 ~51.3) 1237. 69(495. 35 ~ 1980. 03) 48 °
0 ~40 35.8 869. 57 49 -
0~40 34.5 702. 55
39.05 729.2 50 °
0~10 14.57 33.08 51 °
27.51 606. 00 527
29. 96 646. 00 52 "
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