MO A4S 201749 H 28K ol http ://www.cjae.net
Chinese Journal of Applied Ecology, Sep. 2017, 28(9) . 2778-2786 DOI:10.13287/7.1001-9332.201709.016

ZURIK BEE R A i 3R X H & T T E R B
BHRES=T pH EHNRZEhE

WHEE TR IFREAKT FEZEW TNE REE HXKX B U
(P E MO RETF T B AR A S SR EE AR AT AT/ E FE MO B AR A ST I SRR S, JEET 100091 5 2 E A lk B4
FEBEARIE AR S2E Rl JEET 1023005 2T dbAs EEFEIH MRS , WAL B 068450)
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Temporal and spatial dynamics of soil nitrogen, phosphorus, potassium, organic matter and
pH in the water level fluctuation zone of canyon landform area of the Three Gorges Reser-
voir, China. JIAN Zun-ji', PEI Shun-xiang”, GUO Quan-shui'*, QIN Ai-li', MA Fan-qiang',
ZHAO Yu-juan', XIAO Wen-fa', KANG Yi’ ('Research Institute of Forest Ecology, Environment
and Protection, Chinese Academy of Forestry/Key Laboratory of Forest Ecology and Environment of
State Forestry Administration, Beijing 100091, China; *Experimental Center of Forestry in North
China , Chinese Academy of Forestry, Beijing 102300, China; *Saihanba Mechanized Forest Farm of
Hebe , Weichang 068450, Hebei, China).

Abstract: Based on the long-term monitoring data of soil chemical properties before never experien-
cing water level fluctuation (2008) and after experiencing 1 time (2009), 4 times (2012), 7
times (2015) of water level fluctuation in the water level fluctuation zone with the altitude of 155—
172 m, located at the Wushan and Zigui section of the Three Gorges Reservoir (TGR) , the tempo-
ral and spatial dynamics of soil nitrogen (N), phosphorus (P ), potassium (K), organic matter
(OM) and pH value were studied and their nutrient status were evaluated. The contents of soil total
nitrogen (TN) , available nitrogen (AN) , available potassium ( AK) and OM gradually decreased
with the increasing times of experiencing water level fluctuation, while the contents of total phos-
phorus (TP) , total potassium (TK) and available phosphorus (AP), and pH value exhibited the
opposite trend. The contents of TN, TK and AP in different soil layers displayed as Wushan > Zigui
before never experiencing water level fluctuation and after experiencing 1 time of water level fluctua-
tion. However, after experiencing 4 times and 7 times of water level fluctuation, they changed as
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Zigui > Wushan. Differences of soil chemical indicators in different soil layers gradually decreased

with the increasing times of experiencing water level fluctuation. Compared with the nutrient classifi-

cation standard of the national second soil census, the contents of TP and AP were extremely high

grade in Zigui plot and the content of AP was high grade in Wushan plot after experiencing 7 times

of water level fluctuation, and other soil indicators were in the middle or below grade. The hydrolo-

gical regime characteristics of the TGR and the interference of human activities, as well as the diffe-

rences of soil chemical indicators in nature were the major driving factors that caused the temporal

and spatial dynamics of soil N, P, K, OM and pH in the water level fluctuation zone of canyon

landform area of the TGR.

Key words: soil chemical property; temporal and spatial dynamics; water level fluctuation zone;

Three Gorges Reservoir; canyon landform area.
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Fig.1 Water level fluctuation of the Three Gorges Reservoir.
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Table 1 Differences of soil chemical indicators in different years and geographical spaces
+Z Ei=Lin Kt ) Year
Soil layer (cm) Indicator Plot 2008 2009 2012 2015
0~10 245 Ws 2.01+0.32Aa 1.89+0.17Aa 1.51+0.14Aa 0.87+0.71Ab
TN (g kg™") Zg 1.41+0.13Aa 1.16+0.20Ba 1.10+0.83Ba 0.37+0.15Bb
e Ws 0.37+£0.02Aa 0.31+0.03Aa 0.38+0.03Aa 0.39+0.03Aa
TP (g - kg") Zg 0.14+£0.03Ba 0.11+0.01Ba 2.66+0.66Bb 3.06+0.43Bb
24 Ws 1.74+0.12Aa 1.73+0.05Aa 2.21£0.12Aab 2.58+0.38Ab
TK (g - kg™") Zg 1.78+0.56Aa 1.66+0.14Aa 4.17+0.79Bb 2.86+0.25Aab
AR Ws 209.76+44.29Aa 111.92+15.22Abe 129.78+12.26Ab 46.44+4.19Ac
AN (mg - kg™") Zg 150.58+20.31Aa 88.05+11.54Ab 31.50+3.67Bc 29.98+3.75B¢
AL Ws 1.83+0.22Aa 1.23+0.25Aa 7.72+3.19Ab 10.89+2.82Ab
AP (mg - kg™) Zg 2.48+0.73Aa 2.10+£0.19Ba 115.19+44.52Bb 64.21+7.52Bb
TR Ws 119.53+9.27Aa 104.75+4.67Aab 121.98+7.22Aa 87.07+5.45Ab
AK (mg - kg™") Zg 74.56+10.35Ba 40.59+7.06Bb 19.36+1.48Bc 27.36+2.36Bbc
HHLE Ws 42.29+5.07Aa 39.13+2.76Aa 38.06+3.24Aa 22.85+1.43Ab
OM (g-kg™") Zg 24.08+1.17Aa 20.21+1.06Ba 23.27+4.80Ba 10.91+£2.95Bb
pH Ws 7.48+0.08 Aa 7.35+£0.16Aa 7.58+0.03Aab 7.80+£0.09Ab
Zg 5.00+0.26Ba 5.44+0.13Ba 6.48+0.12Bb 8.00+0.28Ac
10~20 Eoen) Ws 1.74+0.24Aa 1.51+0.16Aa 1.42+0.14Aa 0.71+0.15Ab
TN (g - kg™) Zg 0.56+0.15Bab 0.35+£0.03Bac 0.83+0.15Bb 0.13+0.12Bc
e Ws 0.31+0.03Aa 0.31+£0.02Aa 0.35+0.03Aa 0.38+0.04Aa
TP (g-kg!) Zg 0.11+0.02Ba 0.11+0.01Ba 2.98+1.11Bb 3.00+0.38Bb
el Ws 1.80+0.14Aa 1.80+0.14Aa 2.09+0.17Aa 2.27+0.13Aa
TK (g - kg") Zg 1.68+0.17Aa 1.67+0.15Aa 3.49+0.87Ab 2.85+0.15Aab
AL Ws 194.10+£15.79Aa 87.21+£13.51Ab 103.46+8.36Ab 40.79+4.09Ac
AN (mg - kg") Zg 85.61+£5.25Ba 40.31+2.44Bb 28.42+7.24Bbc 22.95+3.88B¢
AL Ws 1.85+0.36Aa 1.17£0.26Aa 15.73+1.00Ab 10.55+£1.75A¢
AP (mg - kg'l) Zg 0.88+0.20Ba 0.71+£0.54Aa 131.66+52.62Bb 79.56+12.89Bb
A Ws 101.01+8.23Aa 95.56+2.70Aab 106.04+10.55Aa 78.92+2.87Ab
AK (mg - kg™") Zg 48.01+6.17Ba 30.81+4.24Bb 14.69+2.11Bc 21.35+1.1Bc¢
AU Ws 32.31+£5.20Aa 28.38+4.17Aab 27.91+3.11Aab 18.80+1.26Ab
OM (g-kg™") Zg 14.48+1.30Ba 9.01+£0.54Bb 14.52+2.03Ba 4.78+2.40Bb
pH Ws 7.46+0.10Aab 7.24+0.17Aa 7.61+0.07Abc 7.84+0.10Ac
Zg 5.01+0.12Ba 5.49+0.13Ba 6.25+0.21Bb 7.37£0.20Ac
20~30 2R Ws 1.49+0.16Aa 1.30+0.14Aa 1.23+0.15Aa 0.72+0.14Ab
TN (g - kg™") Zg 0.52+0.13Bab 0.30+0.07Bac 0.88+0.14Bb 0.09+0.08Bc
e Ws 0.30+£0.02Aa 0.29+0.02Aa 0.36+£0.03Aa 0.39+0.05Aa
TP (g - kg™") Zg 0.11+0.02Ba 0.12+0.02Ba 2.62+0.27Bb 2.83+0.34Bb
4 Ws 1.81+0.13Aa 1.81+£0.05Aa 2.24+0.09Ab 2.29+0.13Ab
TK (g - kg™") Zg 1.7420.09Aa 1.78+0.18Aa 2.82+0.41Aa 2.81£0.41Aa
HECA Ws 143.59+21.49Aa 70.87+15.57Abc 99.40+12.74Aab 35.36+3.08Ac
AN (mg - kg“) Zg 106.76+11.61Aa 42.84+9.00Ab 16.10+4.08Bc 15.76+1.37Bc
AL Ws 1.97+0.36Aa 1.56+0.18Aa 13.70+1.13Ab 8.83+2.93Ab
AP (mg - kg™) Zg 0.57+£0.03Ba 0.54+0.10Ba 123.35+23.74Bb 78.01+12.73Bb
AL Ws 94.57+9.28Aa 91.21+£2.51Aa 105.28+8.42Aa 90.79+£11.08Aa
AK (mg - kg") 7g 43.10+7.58Ba 27.81+2.48Bb 18.06+3.18Bb 24.02+2.28Bb
HHLB Ws 25.20+3.19Aa 22.11+2.89Aa 21.39+3.94Aa 17.77+1.21Aa
OM (g - kg™") Zg 10.03+1.66Bab 8.06+1.76Bab 10.95+2.40Ba 4.50+1.85Bb
pH Ws 7.38+0.13Aab 7.08+0.14Aa 7.70+0.11Abc 7.81+0.07Ac
Zg 5.08+0.04Ba 5.54+0.13Bb 5.98+0.20Bc 7.40+£0.08Bd

Ws: kLl Wushan; Zg: B Zigui. T [F] The same below. [FfTAR/ING F-REFIR [F]— + 2 AN R0 2 B 18] 22 57t o 2 | [RI 90N [R) KRG 7B 3R [Rl—
F EANERE R 25 5 8 3% (P<0.05) Different small letters in the same row meant significant difference among years in the same soil layer, and different
capital letters in the same column meant significant difference between plots in the same soil layer at 0.05 level.
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Table 2 Correlation coefficients between soil chemical indicators in different plots

FEHD Plots pH % TN 41 TP S TK HALA AN A AP BAE AK
Ak 1L 2% TN -0.311"
Wushan 2 TP 0.499* * 0.027

28 TK 0.361** -0.232 0.492* *

LA AN -0.211 0.772** 0.034 -0.280"

B AP 0.361** -0.128 0.401 " * 0.533** -0.283"

AR AK -0.155 0.334** -0.039 -0.212 0.308 * -0.042

AU oM -0.226 0.781%* 0.210 -0.095 0.685* * -0.136 0.474 "
BRI 2 TN -0.397**
Zigui 2 TP 0.720* * -0.237

44 TK 0.422** 0.104 0.325*

HELE AN -0.634** 0.501* * -0.611** -0.290*

HAHE AP 0.410** -0.030 0.867** 0.244 -0.517**

B AK -0.480" * 0.269* -0.509 " * -0.288 " 0.725* * -0.487"*

HHLFE OM -0.369 " * 0.783** -0.294* 0.092 0.472** -0.147 0.357**
* P<0.05; * * P<0.01.
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*£3 AEEM0~30 cm T ETELFIEFRSETEM
Table 3 Evaluation of soil chemical indicators in 0—30 cm
soil layer in different years

EfiaD A FHaE Y
Indicator Year Average content Evaluation
Ws 73 Ws  Zg
2R 2008 1.75+0.14 0.83+0.13 I W
TN 2009 1.560.11 0.60+0.12 n v
(g-kgh 2012 1.3720.09 0.94+0.08 m W
2015 0.77+0.08 0.2020.07 N v
e 2008 0.3320.01 0.12+0.01 vV oV
TP 2009 0.3120.01 0.1120.01 vV oV
(g-kgh) 2012 0.360.02 2.75+0.41 % I
2015 0.39+0.02 2.96+0.21 v I
e 2008 1.78+0.07 1.730.18 i v
TK 2009 1.78+0.05 1.70+0.09 i W
(g-kgh 2012 2.1820.07 3.49+0.44 i W
2015 2.38+0.14 2.84+0.16 Vi M
AR 2008  182.48+17.65 114.32+10.35 I Il
AN 2009 90.0£09.10 57.07+7.44 m v
(mg-kg™') 2012 110.88+7.03 25.34£3.32 m Vv
2015 40.86+2.37 22.902.12 vV oV
TR 2008 1.88+0.17 1.3120.32 i W
AP 2009 1.3220.13 1.1220.20 i v
(mg-kg™') 2012 12.38x1.42 123.40+22.35 I I
2015 10.09£1.39 73.9346.33 I I
R 2008 105.03£5.55 55.20+5.74 m w
AK 2009 97.17£2.38 33.07£3.03 Vv Vv
(mg-kg™') 2012 111.10£5.15 17.3721.37 m Vv
2015 85.59+4.13 24.24+1.26 N v
AP 2008 33.26%3.08 16.20+1.73 I W
oM 2000  29.87%2.59 12.4321.61 m v
(g-kg™") 2012 29.12+2.23 16.2542.25 m W
2015 19.80+0.91 6.73+1.53 Vv v

1. & Extremely high; 1I . =2 Very high; 1Il: =3 High; V. i
Middle; V: fik Low; VI. fRMK Very low.
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T 45 AN ).

FHE A K A FARE F IR A S K
Wy, B 5 BRI G R AZ AR i
AR AR 4 48 TK 350 ik K Rk K R
B KA K FEAATE T LR 4, 29
TK 1) 90% ; &M K 76 T2 R R $h o™ 1 )2 F
WL 2% JE N RE 1 P R 7 e e ) PR R Y
K, 255 TK (% 2% ~ 8% ; Hoax D8 43 Sy 4 S R0
K. 3G (B 58 57 ) 5 R R 20 1 i A AIL-TE LA
PRSPk FH B - (&% K) I3EA KR AN
T K RN AW 58, Bl T 77 2 7 7K K A7
BTSN 2 AK B b, AR R R A S
OM & = EHEA B (K 1) SE =B/ RY], 0OM
FRES AK FEAEREEME(R2) [HS 1]
N F1 ON F s E, AK 75 52 9 82 i 32 B 308 Al /).
HIFHA S 3 MBS K B ALPLEA 6. A BT
T, TR IR A A e, i KA LUR
2 e rf KRR 0 st/ W TR R 1
HEFRMM K 10 AR TR S LR K
PR3 = e, B e il A R A, AOR R —Fb
B R I, 7E 48 T 22 UK FE KA i v 1 A
3 KB AR TR XN

- R R R LR e S
HERUEYIE B, 25 B FRIC R WA U o Ak
VB S A RE, DL R R = I RE T B
20T e AR A ok = e A S Y DX K i
BRI I8 F B, Zead WK, IR 4 pH T,
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