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Tab.1 Effects of water-level fluctuation on soil nutrients of the banks of Shanmu River

N EELiINsive Y % S/ Ny
Yﬁ‘l‘ﬁﬁ' 1 1 1 1 I)H
g kg g kg~ g kg g kg~
VR 8.82 +0.22" 0.44 +0.21" 0.82 +0.04" 3.45 £0.11° 6.67 £0.02*
e 10.31 £0.74* 0.55 £0.23" 1.11 £0.05* 3.71 £0.22* 6.28 +0.04"
F {H ;Sig. 5.55;0.02 14.17; 0.00 15.91; 0.00 1.96; 0.16 127.68; 0.00

T PR TR 2R 22 57 B4 (P <0.05).

Note: Different letters in the same row indicate significant differences (P <0.05).
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Fig.1 Spatial variation of soil nutrient content with altitude in the water-level fluctuation zone
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Fig.2 Change in soil pH with altitude in the water-level

fluctuation zone of Shanmu River
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Tab.2 Changes in soil nutrient content with soil depth in the water-level fluctuation zone of Shanmu River
—1 ) P
Py +J)Z/em 7%1‘}[}3\7 ®A/e - ke ﬁﬁ}ﬁil ﬁtﬁﬁ{] pH
g - kg Mean + SE g - kg g - kg
0~5 10.78 +0.41* 0.50 £0.02° 1.06 £0.02° 3.63 £0.11*° 6.63 +0.02"
% 5~10 8.18 +0.34" 0.38 +0.02" 0.74 +0.04" 3.29£0.12" 6.64 £0.02"
10 ~15 7.53 £0.32" 0.40 +0.02" 0.58 £0.03° 3.41 20.12% 6.74 £0.01°
F {4 ;Sig 44.24;0.00 24.76;0.00 81.78;0.00 5.17;0.006 8.48;0.00
0~5 16.81 £0.41* 0.72 £0.06* 1.34 +0.05° 3.77 £0.22° 6.19 £0.04°
L& 5~10 8.06 +0.46" 0.49 +0.06" 0.95+0.06" 3.59 £0.19° 6.29 £0.06"
10 ~ 15 6.09 +£0.39¢ 0.45 +0.03" 1.05 +0.06" 3.74 £0.26" 6.35 +£0.05°
F {8 ;Sig 40.51;0.00 6.67;0.00 11.32;0.00 0.17;0.84 2.19;0.12
T« (RS AS ) TR R R 22 53 W 2 (P <0.05) .
Note: Different letters in the same row indicate significant differences (P <0.05).
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Tab.3 Correlation analysis of soil nutrient content and spatial distribution
pH AL o £ Exi TR TRERE
pH 1 -0.3714" " -0.366"* -0.702** 0.047 " -0.383*" 0.197*
AL 1 0.294 " * 0.066 0.463* " 0.425 -0.550"
e 1 0.205* -0.204" -0.258 -0.400"
e 1 0.252** 0.34" -0.515"
e 1 0.214* ~0.225
L2 ! 0
TRBE 1
" A 0.01 K B R FEMIK; " 7E 0.05 /K b AHE,
Note: * " significant correlation at the level of 0.01; * significant correlation at the level of 0. 05.
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Response of Soil Nutrient Levels and Spatial Distribution to Water-level Fluctuation
on the Shanmu Riverbanks in the Three Gorges Reservoir Area

WANG Ya-jing'*, CHEN Fang-qing'”>, ZHANG Miao' , CHEN Shao-hua’

(1. International Research Center for Ecological Protection and Management in the Three Gorges Area,
China Three Gorges University, Yichang 443002,P. R. China
2. Engineering Research Center of the Ministry of Education for the Three Gorges Reservoir Region’s
Eco-environment, China Three Gorges University, Yichang 443002,P. R. China)

Abstract; The Three Gorges Project has changed the natural rhythm and range of water level fluctuations in the res-
ervoir area, forming a 440 km’ water-level fluctuation zone at elevations from 145 — 175 m. The rhythm of water-
level variation has been reversed, from high in summer and low in winter to low in summer and high in winter. The
rapid reversal in rhythm and range has significantly influenced soil properties in the fluctuation zone. To determine
the response in soil nutrient levels and spatial distribution to these disturbances, a case study of soil along Shanmu
River tributary of Three Gorges Reservoir was carried out in 2014, when five water-level fluctuation cycles had oc-
curred after impoundment reached 175 m in 2009. Soil samples in the water-level fluctuation zone of Shanmu River
were collected at seven elevations (150, 155, 160, 165, 170, 175 and 180 m) and at three soil depths (0 —
5cem, 5-10 cm and 10 — 15 ¢cm). The samples were analyzed for pH, organic matter, total phosphorus, total ni-
trogen and total potassium. Results show that soil nutrients decreased significantly under the influence of water-level
fluctuation. Organic matter, total nitrogen and total phosphorus decreased by 14.55% , 20.00% and 26.12% , re-
spectively, compared to soil outside the fluctuation zone, while soil pH increased significantly. Water level fluctua-
tions also caused significant changes in the spatial variation of soil nutrients with elevation. The highest levels of or-
ganic matter, total nitrogen and total potassium occurred in the mid-elevation soils of the fluctuation zone, while to-
tal phosphorus content was the highest in the mid-to lower elevations. Soil pH increased as elevation decreased.
Nutrient depth profiles also changed significantly. While soil organic matter, total nitrogen and total phosphorus de-
creased significantly with soil depth both inside and outside the fluctuation zone, water-level fluctuation decreased
the differences in soil organic matter and total nitrogen between surface and bottom soils, but increased the differ-
ence in total phosphorus and potassium. The total phosphorus, potassium and pH of soil in the fluctuation zone
were significantly related to the elevation, but soil organic matter and total nitrogen were not. With soil depth, there
was a significant positive correlation with soil pH and a significant negative correlation with organic matter, total ni-
trogen and total phosphorus.

Key words: fluctuation zone; soil nutrients; water-level fluctuation; spatial distribution; Three Gorges Reservoir



