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Characterization of Phosphorus Fractions in the Soil of Water-Level- Fluctuatlon

Zone and Unflooded Bankside in'Pengxi River, Three Gorges Reservonr 7

HUANG Jun-]le WANG Chao' , FANG Bo' § FENG Lei' , FANG Fang] . LL ,Zhe GUO Jin- %ong ﬁ

(1. College of Urban Construction & Env1r0nmental Englneenng, Chongqlng Unwer%lty,a Chonngqlng 400045, Chinay2. Chqn qing
Institute of Green dnd Intelhgent Technology, Chlnese Aeédemy of Sciences, Chongqmg 401122, Chlna)

Abstract: The; concentratlons of phosphorus ff‘actmn!{n t'ﬁe soils of the water-level ﬂuctuatlng Hie (WLFZ) of Pengki-River in the #
Three Gorges Refervbidiwere analyzed. The total phosphofusFTP) , inorganic phosph (IP) “and organic phosphorus, ( OP), were

studied using the standard measurement and t(;st ( SMT) [procedure. The average ;’l{uconcemr'atlion was 575.29 mg-kg ™! and: the
average OP concentration was 91. 23 mg- ke in the 501Té of WLFZ. | The fractions of<phosphorus were analyzed by the Hedley method.
In the soil.s'. of WLFZ, the relative abundance of WA-Pi (weakly adsorbed inorganic phosphorus), PA-P, ( potential active inorganic
phosphorus )}, ‘andi Fe/Al-P; (Fe/Al-bound inopganic @phosphorﬁe}--gecounted for 11. 61% of the extractable P,, lower than that in the
unflobdéd bankside soils. The relative abundance of WAP ‘weakly adsorbed organic phosphorus) and PA-P, (potential active organic
phosphortis ) accounted for 22. 28% of the extractable P, and the Fe/Al-P_(Fe/Al-bound organic phosphorus) accounted for 66. 30% .
In addition, the P, content of the soils of WLFZ was lower than that of the unflooded bankside soils and the difference in the Fe/Al-P,
content in both soil types was the highest. WA-P and PA-P, were significantly correlated with TP in the soils of WLFZ, which indicated
that the active phosphorus content was mainly affected by TP. There was no statistical correlation between different fractions of
phosphorus, suggesting different sources of phosphorus fractions. The Fe/Al-P, content was significantly correlated with OM, implying
that the OM content may affect the Fe/Al-P, content. Therefore, under flood conditions, the potential impacts of phosphorus in the soils
of WLFZ on overlying water should not be neglected.

Key words: Three Gorges Reservoir; soils of WLFZ; organic phosphorus; inorganic phosphorus; fractions
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I, 2 DA A 6 ) B B U 9 X ol e
AP, 0 99,2293 £ 38. 58 mg-kg' 1M 2954
mg-Kg . A4 HE Fe/ AP, &5 R S, 57 ~ 40,08
m‘gjkgfl ,ﬂjﬁﬂi] 27.29 mg'kgfl. %:T%E%[?ﬂ b}%
5 9, —HI0R A PRI K SRR Fe ALLP, 45/

RSN v I AR OF FLIA K TR i TR o B

FIT Fe/AL-P, B

Lk A S TENLBE Ca-P, EEHE S H AT KA
TURRBR RS LA KA ) 8% 5 B it 0 DG B TR gt
AR KX L1 Ca-P, &N 229.76 ~
551.28 mg-kg ™', ¥I{H N 357.80 mg-kg™'. Rt
1 Ca-P, & H7E 180.05 ~599.26 mg-kg ™', B K
344.08 mg-kg . K | IHIEX L5 Ca-P, SR
TR X AT HE 5 IV X 3 pH BUK A K W
X S A G, R A pH FREEAF T Ca-P, 135
TR, 5T IX IR, Ca-P, & T 1ERE R (1) 32
IRy, T 7% X 3 Ca-P, 5 TP K 46.04% ~
70.17% ,Y{E N 61.23% , ¢ i1 +-3% Ca-P, 5 TP 1Y
43.55% ~82.52% ,¥I{E 4 59. 00% .

BB ASTCHLEE R-P, KA S50 Y254, = —
FhARA WA S ). Ao R PR S D S AT
KEBH B TCHLBE (R-P,) , THVE X L3 R-P, & 5K
AKX AR VX AR D L5 R-P, &

=458 40. 55 mg'kgfl L 62.22 mg-kgfl , Rl
BN 25.T1% | 52.74% . 3% 5 F L%
TR A VLR P ok i A5 i 32 5o R T
B HLBS A T

T FE X3k P, 398 3% S 43 G AR U 45 T 25 6L
o2 R B SR T IX A Yy
TN Ca-P, >R-P, > Fe/Al-P, > PA-P, > WA-P,. ¥
TEIX S R R WA-P, | PA-P, | Fe/Al-P, iX
3 g iR B CHLBE TR 28 2 A3l 5 AT 32 L P, 1Y
11.61% . 13.63%.

2.4 THEX SR HEAGVEBERAIES K

A LB A 4 b T DU I 20 A R AR . B R K
fi ok AL R JCHLEE 2. i Hedley 432 2 B
2, ALRE I v X A A HIL W 43 R 55 IR S A L
(WA-P,) . WETETR A HLBE (PA-P,) | S &8
BB (Fe/ALP,) | #5454 254 LI ( Ca-P,) All5%
WA LB (R-P,) . BRI 6 A 4 TS A HLBE
7 45 A 4. i

S5 B 25 LA WIASP, SR T8 5 AP, AR
AR 5 7 {6 AT R 0 B 252 3 5 1 e
WA-P, % fikdly 0.58 % 1128 Img-kg ™", /1 0,97
mg-kg ™. TN BOWAP, F R K 0.40 ~ 190,
mg-kg ™' ,ﬁj{%ﬁ 1. ‘()7.1r‘lng-kgfl. - !

VLT A HLBE PA-P) EEE4E NaHCO, VA 2
IR SRS . BRRESE A L G, e
DUBUW Pl TR R IR IR AS , 25 2 B o g /N oy
FALA Y s R R TR R IR p 7 i
X438 PA-P, &84 1.92 ~3.80 mg-keg ™', ¥IEH N
2.75 mg-kgfl. e A1 PA-P, GEN1.75~4.62
mg-kg ™' ¥IEHR 3. 28 mg-kg .

YARSE S A DL Fe/Al-P, F5A1 5 8 B
A DUBE RS R 45 & A HLBE , BT R his
PGP, J5 & AR A ALBED . Zha 200 X
TR 5T KK, K294 70% Fe/Al-P, 1l LIgE
it TG MU T Bl K A R R . T 76 X - 4 Fes
Al-P, &N 6.54 ~19.71 mg-kg ™', H{H K 11.52
FEil 4% Fe/Al-P, 54 6.34 ~32.72
mg-kg ™" HIME A 16.08 mg-kg ™. WFIE XN, Fe/
Al-P, 2 AT HEHUCE MLBE I F B2 S 4y, Ho i 75 X
+3% Fe/Al-P, AT P, 1Y 66. 30% , 15 ¥ ACIR 4
T A B B e AN Bk 2.

FEEE O SANLEE Ca-P, EE R 545 LA
AHLBE, & TR E A LBE . I8 X -5 Ca-P,

mg-kg '
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43 Ca-P, S HAE0.15 ~4.54 mg-kg ™', BI(H N
3.09 mg-kg™'. XFELE 3 WA, Ca-P, S EAR G, W
Ca-P, S 5%, S8 Ca-P, MR ZEA K, B4 M
7 2Z ] 25 AR

SRt S A HUBE R-P, BRI MR A B, 2 B
ST AR gt (0 AR TG A LB Y. YR X
HER-P, %M 59.44 ~ 106. 13 mg-kg™ ', Y(H K
71.67 mg-kg™'. Fill £ R-P, &N 22.70 ~
115. 15 mg-kg ™', 4{HH 67. 59 mg-kg™'. TERIKIX
Ay, 75 X 148 R-P, & i8R i R, (AR TR
FAh TV IX 1 R-P, S8 e .

T X3 N, 183 22 7 RAR I A& B S A L
WS 2 R (H V8 X IS T S MU &
BHEUNT A5, HIRIN R-P, > Fe/Al-P, >
Ca-P, >PA-P, > WA-P,. JH74X 14 WA-P,, PA-P,
R 2 40 T R A A BLBA I 25 2 L T B
P, i) 22.28%, Fe/AlP, & + S¢'n] $2 p, i)
66.30% LTI HEHL P, MIE BRI /S

N ' /) #
3 e [ |8 &4
3.1 SHIEROK IR LR A

P9 DR T MR R 1P R
A P, A AR RN D R R X T WS
Py, PA-P[, F&/ALP, 3 3 FE B M % 10 ALY
25 8 TR, A BB 3 O, 7 X

—)

o~ 4 F ::.‘!:.
“

N 61% Bl 13, 63% . (T4 e

M IX IR R BT, WA-P, . PA-P, | Fe/Al-P, 2
FEDCHE T TR BIE A TR 2 TH TR X R4
Dy AS. T A X = I 95 X R e
5T R B, TV X 4 DL MgClL, AR Ry S BG4 B
R RS 8 o T ML ) L BSR40 1% 7 1+ 30
TIEFNT = 2 7.3% , 9F H R 2 80% 0 -3 r
B ASl Br B KT TR X, X 5 T VR XA & K iR
e WIS T D) WA A 6. T UL = e A [X K Aoz S
PRk VE SR v X T3 5 T P,
BRI sk T 75 X 48 OP & i Bk BAK T i
N OP Fim i 5 s, JHTE X -4 OP it
4 91.23 mg-kg™', F il L€ OP & &4 102.43
mg-kg ' TRERAE X S I X AR D 0
PR FE R B, R 2B V% X 38 OP % = AIX
T3 OP &, A SENIHE X L3 oP & i

4 TERENHESESE

Fig. 4 Fractions and content of organic phosphorus in soils

DA R X SRR 45 M. v
SCFh A5 S0 5 T RS2 T 94 X P OP B T
FHNO0~7.75 mg-kg ™ BIMERN2.53 mgekg T B kiR ZEARBIST PR T A AR T K, LB



9 4 PRANAE . R IR 7 X 5 7 0 R 2

RFE 3679

SRS R X R A AR ). (ER A L T R i
eI X R T R A i - B, TR X
TIEEY) | WA A O kA WA U X
X A HUBEE 25 B S A s I P IX T
MR R R R (ol A T A L R 38 1 T A 9 AR
AR B MR S I BT 2 | I BRI A AR S
Sy A HLBET 0 DRI 80 v X A L
REAR. BEAh, T v X e rp B A R AR SR A, A 30
(R RIS SR Y N R (R LS ALk
BRARE A o3 | 7 A AT AILRR T 4ie 2 - 5364 LR A3

FRANTER AL 53—, T DX 3 b TR
SRS A B AL IR L AR, A Fe’ T

IFL Fe ™ ARV =N A DLBRAL 5 W5 1 R
AR LB, O B A AL SRR PR,
e P DX AR S P T R S B v X L OP

HAR T 0 1 OP & Ay = E 5 A,
120
A X L
B it

oo
=]

B IEEP S/ mg-ke™!

Ca- I R -Py op
# Es OP R&EREP, SEMERL

Flg 5 Comparison of different organic phosphorus

\M‘\Io I‘\T Fe/Al-Py

forms and OP in soils

— XS AL P, SR IHR X LD
WA-P, . PA-P, . Fe/Al-P, ., Ca-P,. R-P, %5 AL

TR R

BOESHRT Rl 3, K 5 s, WA-P, | PA-
P, SIS MLBE, AW TR PR, R AR S T Ui
FL RK AR 2R W A K B — B RO IR )5 Ca-P,
s A HLEE P Fe/ AL-P, E’\th%{%}ﬁtlﬂ(ﬁ PR
BB s HLB fa e M4 2, B 2 R B A8 Ak
B =R R AR, RS AT,
TV X AR HIER IR P, 2P Fe/ALP, &
SRR, HIEX ] Fe/Al-P, &80 11.86

mg-kg ™', & i1+ b Fe/Al-P, & E A 18.03
mg-kg ™ OB THE X 5 OP SRR
e op EEEny FEEAL P W KT v X A

B[] b T IR AR B, S5 i3 7% IX. 48 OP & &= 11
FEAEH R, WA, HE X T Fe/Al-P, 5+
HEATHRIC P, 19 66. 30% , & v HEER P S ELA G
g1, R, FE R K TH 7% X 113 Fe/AlL-P, aowm
EBDRIR BN A2 2L e
3.2 MIEHESE | | #ﬂ’*
S0 LR R A 2 ] Bﬁ*ﬁa@a@%,?ﬁﬁ
PABEIE A A EAHIE) 62 4tk T TR - 54
AW & z@%ﬁ%r%ﬁ A ﬁ%&i%
TP 1 1P é‘i'ﬁcd A ETE X PR H Ca- 7l TP
9 60. 50% _.mﬁﬁzﬁ”@wiﬁw TP, 1P % ik A9
InEZHA I%ﬁ@%ﬁﬁ@@ﬁ%i%&ﬂ
e e Ch G AT T TP 5 PR 11
WA-P, . PA-P, *ﬁaé P . 3, U BH A v X S i
2 TP IR 7% X HE TP
L, R S E T et s, OP 5 R-P, HA
WEME, X EH T R-P, & OP 1Y 3= Z 4 1l 4.
BEAN T A X HE4 TR A0 2 0 R B 35 A ¢

PRI & R B0 ST, AT RE 2 AN [RE 25 3l ok
ATFEFTEL

R2 HEXTEBRSSEMAXESN

Table 2 Correlation analysis between phosphorus forms in water-level-fluctuating zone soils

WA-P, PA-P, Fe/ALP, Ca-P, R-P, TP P opP
WA-P, 1
PA-P, 0. 651 1
Fe/Al-P, 0.208 0.718 1
Ca-P, 0.713 0. 620 -0.013
R-P, 0. 458 0. 564 0.615 -0.113 1
TP 0.822" 0.812" 0.230 0.953** 0.183 1
1P 0.725 0. 675 0. 101 0.985"* -0.075 0.959 " * 1
oP 0. 167 0. 393 0. 688 -0.375 0.877* —-0.092 -0.275 1
1) n=6; * FRBEMHE P<0.05, = = Fmb BB P<0.01
THEPBIEAS I Z B R TLL MEBPEAS TN, pH, OM, SR | BGR JRES

FHRRAHEWT A B AR E . 00T TR X 4 S

SRR R 2 R A AR S K B, T VK X 3 Fe/
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