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7Y (2015 4F), 8¢k (2016 4F ), 10 7K (2018 4F)
KDL G, I T AN R X B (145~155 m,
155~165m Al 165~175m ) WFKJZ (0~20cm ) +
B pHEM 7R & JEouER (8. &, B . #.
BN, BE) SRR BORAERRAI 2R, R
FIAEBRARCAUEE, DU 3 By
AR R TIN BOK IR AP PR R, S PEIX AR
PR VIS JE N TG s iRl 5%

1 BRREE KT %

1.1 FEbER
T X3 T B E T B P, K

TLVOBR We g e, AP U R, HuE &
30°38'14"~31°11'31" N, 110°00'04"~110°18'41" E,
J& T B R A, TR R, Y 2B
MR 2R AES K 18.0 °C, 4R MK N
1100.0 mm, AEBJAHXSIRSEL N 78%, 4F H HRINECH
1632.0 h, fFTLFEIIZIH 260.0 do = WRIKPESZ <4
B R AR B, 2R DX i A
JEIAVE 88 oK, BWIERL 30 m ¥ 22 I T
MIZKIX, HHTE R . AR XSO 5 29
g 450, TR AE ) A BE T RUAR T R ) v 4
+, LRREZN 40 cm,
XA TS, AT EALEMR
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%l ( Euphorbiaceae ) i EZALHEFEL, b LI 4
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Fig. 1 Distribution of the soil sampling sites in water-level-
fluctuating zone of Three Gorges Reservoir area ( zigui )
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Fig.2 Dynamics of soil pH-value at different altitudes of water-level-fluctuation zone
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Fig.3 Dynamics of iron contents in soil at different altitudes of water-level-fluctuation zone
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Fig. 4 Dynamics of manganese contents in soil at different altitudes of water-level-fluctuation zone
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T (p<0.05), 1M 165~175 m X BAF& A} %
TR (p<0.05); M5 Bl R A 09 KA ik 7%
2012—2018 4F [H] £5- g4 X Bt 3 Er & w3 Sl
RN R LT AH R A AR PR ARG RRIE . ES
10 ORI TG, 2018 44514 IX B 4 sy &5
55 2008 4EAH LL T FEMR EE 4350028« 26.7%. 39.4%.
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Fig. 5 Dynamics of zinc contents in soil at different altitudes of water-level-fluctuation zone
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Fig. 6 Dynamics of potassium contents in soil at different altitudes of water-level-fluctuation zone
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Fig. 7 Dynamics of calcium contents in soil at different altitudes of water-level-fluctuation zone
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Fig. 8 Dynamics of sodium contents in soil at different altitudes of water-level-fluctuation zone
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Fig. 9 Dynamics of magnesium contents in soil at different altitudes of water-level-fluctuation zone
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Table 1 Correlation analysis between soil pH-value and metal elements contents in water-level-fluctuation zone

5(Ca) Bk(Fe) KO B(Mg) i (Mn) H(Na) #E(Zn) pH
5(Ca) 1
#k(Fe) —0.122 1
BACKD 0.459" —0.480" 1
B(Mg) 0.810™ -0.191 0.571" 1
£ (Mn) -0.169 0.773™ —0.481" -0.268 1
HH(Na) —0.557" 0.323 —0.8517 -0.708" 0.415 1
BE(Zn) -0.417 0.739™ —0.506" —0.656™ 0.674™ 0.528" 1
pH 0.564™ —0.446" 0.846™ 0.584™ —0.578" —0.897" —0.565" 1

i WERIRAE0.0 1K EAH RN .3, *RIR1E0.05/KF _EARSGIE R .

Note: **indicates significance at 0.01, * indicates significance at 0.05.

x2 HESIEpHESSETZSEMNEESHED
Table 2 Regression analysis model between soil pH-value
and metal elements contents in water-level-fluctuation zone

EAZ YIS EVEprpE

2012 4FE 7.73. 6.65, FHFRYE A8 it A £
M5, pHAHABTERLE b, = 2018 4£E Tt
F]7.84 f1 7.6, HARRL T BRME L3, HETARLEE
FEEZ RS Sk —J5 il BEE h T2 AT £

Metal Element Regression Equation K . W e i N = T
) saon U ﬂfﬁ%ﬁ@@@%,ﬁmmﬁﬁﬁ(hdﬁh
#5(Ca) y=2.66+131x 0.318 0.008 :‘ti)%% pH {E%ﬂ({% E/\J_:%Z ﬂr'ﬂiéﬁ ﬂi%éﬁi}\mtﬂ ﬂé ’ % N
v s e . 0008 ﬁﬁﬁ?ﬁ%%i%ﬁﬁﬂﬁ%ﬁﬁ%%ﬁ#%
. 5019 a6 sos o0 E,Kiﬁ%ﬁi,%Eﬁ%N%ﬁ?ﬁﬁﬁ%
#k(Fe) y=61.26—1.99x 0.199 0.043 E%’ jt%lgﬁj\% cl. S ;FH Na (/ﬁ(gi ' ﬁﬁ Ca\/ Mg\ f %
. e ome e sone m%%%Tﬁ,ﬁ%%%?ﬁ%ﬁﬁkﬁﬁkﬁ,
TE RIS AL, 3 SR s
#(Zn) y=0.38 - 0.04x 0.319 0.008

W xFOR L IEpHIE, y R KRB ILR S B
Note:x represent soil pH, y represent the content of each metal element.
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Altitude and Interannual Dynamics of Soil pH Value and Cation
Contents in Water-level-fluctuating Vegetation Zone in
Three Gorges Reservoir Area

WANG Li-jun', CHENG Rui-mei'*, XIAO Wen-fa'?, YANG Shao', SHEN Ya-fei"?,
GUO Yan', LEI Lei"*, ZENG Li-xiong"*

(1. Research Institute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Key Laboratory of Forest Ecology and
Environment, National Forestry and Grassland Administration, Beijing 100091, China; 2. Co-Innovation Center for

Sustainable Forestry in Southern China, Nanjing Forestry University, Nanjing 210037, Jiangsu,China)

Abstract: [Objective] To investigate the soil pH value and metal element content in different altitudes (145~155 m,
155~165 m, and 165~ 175 m) of the Three Gorges Reservoir area and to master the dynamics over the past decade
(2008-2018), so as to provide data for the subsection monitoring and control, as well as the prediction of soil environ-
mental quality evolution in Three Gorges Reservoir area. [Method] According to the operation Scheduling of the
Three Gorges Reservoir area, three secondary shrub sample lands with similar habitat types were selected in the typ-
ical fluctuation zone, and the pH value and metal element content in the soil (0-20 cm) at different altitudes were
measured to analyze the differences and variations at different elevations and years in 2008, 2009, 2012, 2014, 2015,
2016 and 2018. [Result] (1) With the periodic fluctuation of water level, the annual changes of soil pH value, po-
tassium, calcium and magnesium contents in the fluctuation zone showed a trend of fluctuating increase, and the con-
tents of iron, manganese and zinc showed a trend of fluctuating decrease, while the contents of sodium showed a
trend of decreasing year by year from 2008 to 2018. (2) At different altitudes in each year, the soil pH value and K
content showed a pattern of 145~155 m > 155~ 165 m > 165~ 175 m, the Fe and Mn contents followed the pattern
of 145~ 155 m < 155~165 m < 165~ 175 m, the Ca content was relatively abundant in the area of 145~ 155 m,
while the Na, Mg and Zn contents showed no significant difference among different altitudes. By 2018, the soils in
the 145~ 155 m and 155~ 165 m elevations had developed from acidic to alkaline, and the 165~ 175 m elevations
from acidic to neutral. (3) Correlation analysis and regression analysis showed that the soil pH value was closely re-
lated to the content of metal elements. There was a significant positive correlation between soil pH value and the con-
tents of potassium, calcium and magnesium (p < 0.01), and a significant negative correlation between the contents of
manganese, zinc, sodium (p < 0.01) and iron (p < 0.05). [Conclusion] During the period of water level fluctuation
for 10 times, the soil pH value and metal element content in different elevation sections of the fluctuation zone
changed in varying degrees. It shows that periodic flooding is the main factor affecting the soil properties in the fluc-
tuation zone, and elevation and soil pH value are the important factors affecting the content of metal elements. These
conclusion could provide references for the prediction of the evolution trend of soil quality in different elevations of
the fluctuation zone in the Three Gorges Reservoir area.

Keywords: Three Gorges Reservoir area; water-level-fluctuating zone; soil pH value; metal element; interannual

variation
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