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Characterizations of phosphorus fractions in the soil at different
altitudes of water-level-fluctuation zone. Three Gorges Reservoir
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Abstract: The concentrations of different phosphorus fractions in the soils obtained in the Water-Level-
Fluctuation Zone (WLFZ) of the Pengxi River Basin, Three Gorges Reservoir were analyzed. In addition,
correlations between these concentrations and different physical-chemical characteristics of the soil samples
were also analyzed. The results indicate that the average concentration of total phosphorus (TP) is
599.00 mg/kg. And both the TP and inorganic phosphorus(IP) concentrations gradually decrease with the
decrease of altitude. The concentrations of active phosphorous(Ac-P) in the soils of the WLFZ significantly
less than those of the riverside at the altitude of 180 m, Ac-P concentrations at the elevation of 155 m,
145 m are close to those of the sediment at the elevation of 140 m but lower than the concentration detected
in the samples obtained at the altitude of 165 m. The distribution of Ac-P concentrations at different

altitudes indicate that the frequent dry-wet alternations result in the loss of Ac-P in the soils. There is a
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significent negative correlation between the pH and the TP, IP and Ca-P, meaning the increase in pH result
in the decrease in TP, IP and Ca-P, and the organic matter concentration is positively correlated with the
organic phosphate concentration, indicating that the input of organic matter affected the concentration of
organic phosphate.

Keywords: Three Gorges Reservoir; water-level-fluctuating zone; altitudes; phosphorus forms
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Table 1 The location of sampling sites

JEE A 4 (VALY 7N

S1 VA= E108°27.536",N31°10.834'
S2 W E108°40.826',N30°59.998'
S3 3t 88 E108°33.907',N31°05.006'
S4 RL E108°37.226' ,N31°07.962'
S5 = FH E108°40.451",N31°06.184'
S6 Cigal E108°40.826',N30°59.996'

S7 BT E108°40.562' ,N30°56.898'
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Fig.1 Sampling sites in the Pengxi River
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Table 2 Flooding situation in the soil at different altitudes of WLFZ
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Table 3 Basic characteristics and phosphorus content of the soils in the WLFZ

1 mol/L(NH,C]), BEH2h, Bl
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L5

0.5 mol/L(NH,F), E#F1h, &L

0.1 mol/L(NaOH), EB#H2h, B.i»

1-P
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03 moﬂ(ﬁ%@m+ﬁ:ﬂfﬁ@m) »

E%2h, Bl

0.5 mol/L(H,S0,), R#%2h, B>

L5
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Fig.2 C-] sequential extraction procedure for phosphorus fractions in soils
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g2 + e pH OM/(mg-+g ") TP/(mg * kg ") IP/(mg * kg™ ") Or-P/(mg * kg™ ")
S1 180 m + 4 7.41 37.50 986.8 964.6 44.40
165 m 13 7.42 35.70 478.6 370.0 93.70
155 m 4 7.56 43.80 449.0 338.0 74.00
S2 180 m 14 7.01 37.10 305.9 130.8 120.90
165 m 4 1 7.30 56.10 562.5 370.0 162.80
155 m $- 4 7.51 41.40 481.1 357.7 106.10
145 m 11 7.54 52.00 587.1 402.1 182.60
S3 180 m 1+ 1% 3.83" 36.50 715.4 638.9 106.10
165 m + 1% 7.42 50.80 495.9 392.2 130.80
155 m 4 3 7.49 47.80 601.9 537.8 120.90
145 m + 4 7.52 37.50 606.9 611.8 76.50
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gR3
g A + AR pH OM/(mg-*g ") TP/(mg « kg™ ") IP/(mg « kg™ ") Or-P/(mg * kg™ ")
S4 180 m - 6.47 41.20 594.5 439.1 111.00
165 m 14 7.37 54.10 695.7 560.0 96.20
155 m + 4 7.42 47.80 567.4 409.5 81.40
145 m + 4 7.41 43.40 611.8 451.5 108.60
140 m 1% 7.56 27.40 446.5 394.7 61.70
S5 180 m -4 3.85" 31.50 515.60 429.3 83.90
165 m -+ 3 6.86 36.70 873.3 794.4 96.20
155 m 13 7.27 52.40 616.7 481.1 140.60
145 m + 4 7.25 48.20 601.9 481.1 140.60
140 m + 3 7.53 51.50 601.9 456.4 160.40
S6 180 m 14 7.25 40.90 745.0 638.9 135.70
165 m + 4 7.14 59.50 557.5 382.4 199.80
155 m 4 4 7.20 51.40 532.9 352.8 167.80
145 m + 4% 7.35 44.00 508.2 357.7 148.00
140 m + 4 7.25 41.90 557.5 404.6 138.20
S7 180 m + 4 7.16 39.20 725.3 641.4 69.10
165 m t 1% 6.73 50.60 675.9 564.9 108.60
155 m 4 7.26 54.80 725.3 616.7 123.40
145 m F- 3 7.33 57.80 740.1 599.5 153.00
140 m 14 7.27 64.00 789.4 550.1 190.00

* .S3 Fl S5 K7 180 m £ HE pH W1 f 41K , 7T RE A T A9 AR 25 5 BT 350, A R A A 180 m - HEHUHE 19 43 #7

I X3 + 48 pH B8 6.73~7.56, B MK il ¥ £ pH B9k . B R4 £ pH (E/D T AR
PR VR R IR ) pH A L 3 7T RE 5 B2 1% ) It 30K 4R 22 55 e 1 A oG

WF5E XA A A HLBT OM % Bl 27.4~64.0 mg/g, #{H N 45.7 mg/g. R 3 K& 165,155,
145 m +HEFIPIAY + 3 OM E{E 439 M 39.2,49.1,48.5,47.2,46.2 mg/g, W] IFE i+ OM & &
TV 18 OM, 5 PR AT 58 2 T8 v 4 W5 7K LU o T 3l 9 A K I8 A 400 3 37 T8 O 6 A 0 1/ T A
Y5 AR B T AT ALK R A A5 T Y Al A AL it E AR AR R S R VR OM
R 165 m™>155 m>145 m, X I GE /2 H T = F2 K A9 ¥ ol 1 498 1 6 sl [l AR X 4 1, HLIE vl Hh @8 1 H
HRR L AT i AR A A A T R L DT ¥ 7K LA T AL 0 8 DT T 5 1 A WL B 22 [) s s R R 1 T 9 o 32 31 A1 TR
T4 Y A AR R A v DR - OML & sty
22 HETIEBSE

5% DX P AN [ o A - B 1 B (TP ML (IP) FLA HIL#E (Or-P) & 40 A Wl 3 TR .

H e 3 RNl 3 ATl ARER R 1Y 180 m = A2 L HE BBk (TP) & &t 305.90~986.78 mg/kg. ¥I{H K
671.50 mg/kg. AR (145 ~ 165 m) M #& 4 - 8 20k (TP) & & & 448.98 ~873.30 mg/kg. BI{H K
599.00 mg/kg, fRFEVTHYA 140 m &+ TP &84 446.52~789.42 mg/kg, ¥J{H N 598.85 mg/kg.
ETE EF, TP SR SR PR, R TP S8 & THES LMY TP & &8 H5 W
20K
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Fig.3 The average concentration of phosphorus in the soils at different altitudes of WLFZ

- HETCHLBE (1P) 32 222 W 78 £ 3 WUk b i9 IE B iR 3k (HL PO, o HPO! H 5 E SR E F4551
B, AR BRI A LM TP Rl 337.97~794.36 mg/kg. YA N 472.15 mg/kg; J# 1 - HLEE (IP)
Fimh 130.75~964.58 mg/ kg, ¥{E N 562.96 mg/kg; PLAY 4 1P 128 394.71~550.13 mg/kg. ¥I{EH
451.45 mg/kg. BN AR EBREES LRI b IP & B m AR TR 155 m @AM T
+3E TP 5 1P & ik BAH X R (RS . Bl 13 V& DAY 13 1P 5 TP & 4 He 38 ME 43 3k
T7.77%,78.25 % F1 76.62 % , UL BN -4 TP EZLLIP .

T AT HLBE (Or-P) F B2 LABE i 0% 25 1 AZ R L Wl M Mo 1R 3k S5 B AU A . R0 13 Or-P it
44.41~135.68 mg/kg, HIMEH K 96.21 mg/kg, A [E @ REHE T H L3 Or-P &84 74.01~199.82 mg/kg, ¥ {H
J7126.01 mg/kg, T 41 Or-P &K 69.68~88.40 mg/kg, A K 76.62 mg/kg., FEill 11 4754 F
DU 58 Or-P 5 TP & 43 L9 H 43 510 20.05 % ,21.62 % 1 22.32 % , 0] LLFE 2 754 14 Or-P Ay 46 %F
A SRR T R E Or-P H AR B35 OM &AL, A3 WF 55 W, -+ 38 1 4 P e o
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Fig.4 The concentrations and distribution of different phosphorus fractions in the soils at different altitudes of WLFZ
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A M A CURANER 8 B0k Ex-P) & — il 5 W i TP g™, e a8 (AP 25 A&
sk A AL A B R A B A (Fe-P) &5 Fe WA Y s ALY 45 & BB, 13X 9 FlOE S B 1
SRR JE AT pH A5 FRBE A% 1 i A B B e Ak B A M B K. B Ex-PLALP Fe-P {f 5
5 25X 5 BB KA OB R TG B Ac-PUT L T B A BE(O-P) S AN 2 A 2 5 B AL Y 8 R M R
BRUL BRSNS, O-P TR 5 2 3 XUAL RNk 2 58 B 2 0 38 A0 G, LA B S0 1 e 0 2 8 S0 7 0 3 it
PESRAETR L A0 2 0 EAR R T A R A, DT I it B K v e A= BT R . 5 45 4 S W (Ca-P) 2 ME DL Bt 2B
YRR MBI EZORIET A BB KA DURBR IR S LA A Yo 3 o4 .

P 4 RIS 95 A BHLBEIE S S i RN Ca-P>0O-P>Fe-P>Al-P>Ex-P, H ' 165,155,
145 m V&M 3 Ex-P (& 5 50 914 4.68,3.92 LU M 4.58 mg/kg K T 54 + 38/ 8.05 mg/kg, 165,
155,145 m {747 L4 AP (& 82 ¥ 40 94 19.32,9.94 LU K 14.85 mg/kg, Bl B AKX T B H 1
28.66 mg/kg, Hoh JTY AP 1 & M K 8.44 mg/kg, 5 155,145 m 1754+ Al &R, 165,155,
145 m 7% +3E Fe-P (&R {420 914 26.85,17.96 LUK 24.87 mg/kg, ¥/NT 1 41 40.24 mg/kg. i
RTULRY) 4R 17.39 mg/kg. TH& ™ 158 AcP HEH S8 42.33 mg/kg, LR T 7 HIERY 76.95 mg/kg.
AN fRl i BRI v I, 165 m IH TR 1 AcP & 50.85 mg/kg, 155 Fl 145 m JH W I AcP S &
43R 31.82 Al 44.30 mg/ke, FTLLEH ML T RL HHL. £ @ BN EN L5 AcP S REE TR, HMATE
B, 155 m VR AL 145 m {475 1 AcP S EYET 165 m HyEMH LA AcP & &,

FHLE T RE 0 48 W 9 3K LLG , 38 G SR R 7% g IR S A L IR SR L 6 DO BRI, b 5
AR B I M i TR R I AL L5 VA R N R R R RIB AR B E T AL GRS, — 384 Fe-P Al ALP
PR BN AR (AR T Y5 £ h Fe-P/ALLP 19 & B AR, 78 5 2 B &, i T W9 K 3830, 4 XK A
TE 145~155 m W3, 730 145 A1 155 m JE &7 TSR B nY I 0 28 1 7 AH R 56 1) TR 38 ik B, 145
M 155 m {H & H AL R AL DO BRI E k ARk, T 530 Fe-P/AL-P 1 Bttt — 25
Jal o TREE T YA A R K LUS KA TR A 0 R R 2 AT LT R AR KRR A LR L AT LR 2
5 Ca.Fe Al %4 @& T K %4 N 15 Fe-P/ALP WM 3] F B K b A2 3k I u m B, ML T
165 JH &7, 145,155 m {H &5 76 88 0 &5 S 0 28 D7 W /K G A A 0 T /K 7 2B A HLIR 3G 38 T 145,155 m
TP 1 RIS M (45 145,155 m {47 105 AcP & B — L FRAR, oAb 4 750 T 03 7E L 62 W i
FERRAEME K, LR BOK PR & LT, £ R LR RZ; R E KN, i TR EMAT
ST R T S RS R N X T BE 4§ B 145,155 m {4 1 AcP SRR T 165 m VR, XUk
PR 22 I ) A1 E 70 7 A e Tl 1 R (A AN [ v R T YA A L IR S 2 B R [R 1Y 40 A RRAE

DR LR Ac-P &5 145 1 155 m & # PR S EZE R AR E R 0 (R % Lz
B9t T 2 ol R YR AR ok 3 A 4R ol R A R R R R A K R T BB U L AE L K A AR R L 40 BURE IR T )R a2
B RV BT R B 145 m AR AL LR L 3 BT R £ v i 6 M S i S5 TE YA R i
BES,

& BB CO-P) G255 88 (Ca-P) W KRR E . SR VAT B . AR s R E W L8 O-P & it
59.22~184.93 mg/kg,O-P (5§ TP WAH N 7.15% ~26.96 % . H1H K 20.60 % , 1 HIEFMPCERY 13 O-P &
TP A 535 R 20.98 % F1 23.8% . ARl i #2 1 ¥ 4 T3 Ca-P & & 140.60 ~741.13 mg/kg, ¥I{H K
307.90 mg/kg, HH Ca-P 5 TP & 4 LA K 50.15% , 5 i - ERUTALY) £ 3¢ Ca-P &7 TP & 43 L ¥ {E 431
H 58.64 % F1 50.15% , BFFEIXIE N Ca-P J& LM £ A B A L 0k 5 1 1l 52 A5 000 R 7 Bk 20107 A A 5 45
—F, MTF ExP AP fl Fe-P,O-P fil Ca-P % @ & £ 52 0] % & 22 B K, EEFEHEFEF O-P Ml Ca-P
M R R E A IR B AR M 1k B LR AR R WO &’ e AR 2 AR
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A3 M RIS 5 AL M B A SR R IR A T R R A 0 40 A RRAE O FLBE S b A DG BR B
PR 28 6] - HERE T 25 B 52 0] Hh T 95 7 8 32 B 1 IR B 5 e A O B L FLRE KR ) il 3 OK A T B Y DT
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Table 4 Correlation analysis between concentrations and physical-chemical characteristics in WLFZ soil

WiH TP 1P Or-P Ex-P Al-P Fe-P O-P Ca-P pH OM
TP 1

1P 0.928"" 1
Or-P —0.059  —0.292 1
Ex-P 0.294 0.201 0.198 1
Al-P 0.269 0.131 0.046 0.251 1

Fe-P 0.329 0.230 0.189  —0.136 0.560" 1

O-P —0.149  —0.193 0.485" 0.374 0.030 0.013 1
Ca-P 0.827" " 0.795"" —0.282 0.029 0.009 0.149  —0.608" " 1

pH —0.577"" —0.472" —0.141  —0.217 0.027 0.014 0.407  —0.736"" 1

OM 0.130  —0.105 0.678" " 0.491" 0.293  —0.008 0.416  —0.144  —0.149 1

P 0 =205 " FRBFEMKE(P<0.05), * * FaM W FEMHLE(P<<0.0D).

& L3 TP 5 1P Fl Ca-P ¥ AR 0 FAH G, HAH %4 13 Ca-P 5 TP H{EH 50.15%,1P 5§ TP It
{H M 78.25% , Ui W] Ca-P J& IP WAL S 4 73, 1P J& TP WL 455, TP A IP S MM EE ERK A CaP,
Fe-P 5 AI-P 2 B E M, U] Fe-P 5 ALP MRIEATREMF . Ca-P 5 O-P 2B F R, H CaP W
HAT O-P&Fat, Uil CaP 5 O-P Al REfEAEM B ALY R . AP . Fe-P/ALLP 5§ Ex-P.Ca-P R EA W ¥
R D& 2 WA HC 5 oM B 57 L T R RS TR R S R VROAS [ T 3

M7 H 45 TP.IP Al Ca-P #85 pH HERIMH B E M HAAHXEIC R, Y pH B i, TP IP il Ca-P #3£
BN UEEH pH 7E—E R E LA B SN SR, Y pH ThE AR OH A S5 EE
BF S 1 A 28 e P OB B G . TR £ OM 5 Or-P R 3 i 5 3 i A G M (- = 0,678, P <<
0.01,n=20) , 5K Z1 FEBIF 58 = e 7K P2 JE 00 Moy, Ak 2 2000 R 9 = 0ok P X S 3 A 7 T 97 Sek T R 4 i 35
R OM 5 Or-P ZHHA B FMWHCH, X SRR R -8 FERAETHEE Or-P i EE K
U8 A DU & i DL S o el R — s R B2 Or-P 1431

3 4 &

DI IR 7tk 9, 165 ~ 145 m 4 7% 7 - 8 S 8 (TP) & &~ 448.98 ~ 873.30 mg/kg, ¥ H N
599.00 mg/kg. 1 # 7 T3 TP & iy @ 2 F R, Horb 155,145 m &7 H3E TP & & SUTBRYAH IR < 1
A IR AL IP I E, 5 TP A2 e BIME K 78.25% 1P S &l mfe FAsfb#a#h 5 TP A 3,

2T LA LWL S T/ K/ R CaP>0-P>Fe-P>Al-P>Ex-P; iH¥& i LG H#E (AcP) &
HH BT RN, H 155,145 m W&+ AcP &R T 165 m HEW L, 500D AcP i
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