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Abstract ; Riparian vegetation and water—level fluctuation are critical factors influencing soil nutrients and their spatial distribution. Taking
Wanzhou section as a case study, the characteristics of soil nutrient and spatial distribution in riparian vegetation restored by different
methods in the Three Gorges Reservoir area were uncovered by field investigation and chemical analysis of soil samples collected from the
artificial and natural restoration plots, respectively. Results showed that restoration method had significant effect on soil nutrients. The content
of soil nutrients in the artificial restoration plot was generally higher than that in the natural recovery plot indicating that artificial restoration
promoted accumulation of soil nutrients in vegetation. Under the influence of the reverse seasonal water—level fluctuation, a special spatial
distribution pattern that the riparian soil nutrients increased and then decreased with the increasing latitude appeared on the artificial

restoration plot. The maximum content of soil nutrients occurred at the middle riparian part(altitude 165 m ). However, soil organic matter and
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total nitrogen increased with the increasing of altitude gradient on the natural restoration plot, and reached the maximum at the upper riparian

part(altitude 175 m ). The spatial distribution pattern of soil nutrients resulted from the differentiation of water—level fluctuation disturbance

and vegetation among altitude gradients. Restoration methods also affected the spatial distribution of soil nutrients as it influenced vegetation

restoration. Appropriate tree and shrub species adapting to the disturbance of the reverse seasonal water—level fluctuation should be further

introduced to the upper riparian part to promote the vegetation capacity of holding soil nutrients.

Keywords: water—level fluctuation zone; soil nutrient; restoration method; Three Gorges Reservoir area
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Tablel The effects of restoration methods and the elevation gradient on soil nutrients and pH value

A AL Organic matter 4% Total nitrogen 41 Total Phosphorus 44 Total potassium pH
SIS Z Experimental factors
MS Sig df MS Sig df MS Sig df MS Sig df  MS Sig
WK S A5, Restoration method 1 7.97 0.00 1 1.25 0.00 1 1.84 0.03 1 6.25 0.04 1 047 0.76
TR R Altitude gradient 5 43.01 0.00 5 2.14  0.00 5 292 0.00 5 821  0.00 5 063 0.14
WRIZ R UGS Restoration 11 8.85  0.00 11 1.36 0.00 11 1.97  0.00 11 701 000 11 033 0.13
methodxAltitude gradient
SR IS R E ) 22 Sig Fm
Note : df indicates freedom degrees, MS indicates Standard deviation, Sig indicates significance.
2 IREEXIHEEF LERS K pH ERNZIT
Table 2 The effects of restoration methods on riparian soil nutrients and pH value
PRI . oA . - ‘ o .
Restoration method A HLF Organic matter/g-kg™ 4% Total nitrogen/g-kg™ 4:ff Total phosphorus/g-kg™ 44 Total potassium/g-kg pH
NTARE R 15.86+0.25a 1.05+0.04a 1.04+0.03a 10.92+0.21a 7.34+0.01a
Artificial restoration
FIRIR S A 11.05+0.43b 0.73+0.02b 0.81x0.01b 8.7+0.14b 7.11 £0.04a
Natural restoration
T R R P E AR DR, [RISA R F REROR 22 53 B2 K P (P<0.05) . T 1Al
Note: Data is Mean+SE, different letters indicate significant levels among treatments(P<0.05 ). The same below.
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Table 3 The distribution of soil nutrients and pH along riparian altitude gradient

TR /m

Aliitude gradient H LT Organic matter/g-kg” 4% Total nitrogen/g-kg™  4:#f Total phosphorus/g-kg™ 44 Total potassium/g-kg™ pH
150 10.32+0.78¢ 0.69+0.04¢ 0.68+0.06¢ 7.65+0.44¢ 7.61+0.04a
155 11.48+0.78b 0.74£0.04bc 0.79+0.06bc 8.41+0.44bc 7.53+0.06a
160 12.64+0.75ab 0.84+0.03ab 0.96+0.07ab 9.33+0.49ab 7.42+0.05a
165 13.56+0.78a 0.87+0.02a 1.05+0.09a 10.98+0.33a 7.04+0.06a
170 12.89+0.89a 0.85+0.03a 0.98+0.06a 9.87+0.19a 6.91+0.04a
175 11.97+0.39b 0.83+0.02b 0.83+0.05b 8.76+0.34b 6.89+0.04a
25.001
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Figure 1 Spatial distribution of soil nutrients along altitude gradient in the riparian banks restored by different restoration methods
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