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FRILRIEE =50%0F, T BE0E P 58 Ik R T3S K. (3) Olsen-PSBERIEEp < 0.017KF
T RBFEEME, WETHEEFRERIIE, FHILATHOlsen-P& &R LIEBEEBHUEH . (4)
SNEREIEA RS, F AL N IR I Cay-P AT Cag-P, 25 ARS50% ~ 60%; HUEAI-PAI

Fe-P, 2L AR30%/47, MESHBE (0-P) FiCa,—PEAAYIE,
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P R R R AR AT, K
FREh W (W0.01mol L' CaClLE{KC1%E, HILIHE
0 A S U ) 2 SRR Ml R SR E - S R A A
WIRE S P 2 R 2R A R — R A I R
RJE L WERCRE ) RSN 5 Heckrath
aig DTS I 4 S P B A T T RS AT AE S
& (Change-Point ) , §3RAFE 4 HEE I PE 09 A 20wk
( Olsen-P) <57 mg kgflﬁﬂ‘, JL A KRN ER
A, e TIZZAS R IR AR K 1 s
(TP) FMEHERER VB (MBR) S50lsen-PR 21
FHOG o 30X W98 14 [T 4 138 0 FH) s A sl o 0 o 4t
SRFRAE, HLE T A P 0 W 1 RS, B
W B [ 5 8 R, A sl 5 R O BERAIR
JRZIRER o AR A SR 3R R0 A 5 R R A 2 )
AHEEFMERER, BOAHERZL? AR
JET R rp B AP S 5iE 2 A T R 12
AR Z ARG . T e X P A 1 AR
REF N T iR RS 37 N X o 1 Il e U N [T
BUEA T EE NS 550 R

AR SC LA = P XTI P67 )12 AT 0 58 6 3 4 N

#z1

JREEEE PP RPN BTN 4, ol 1 % AL 3R
SR, VTS [ i AR AN IR R A B S 36 PR AR
b EESBRE LB Z MR, s 5
BRI S B R AT . A BTG B SRR
St — 25 T i e PR DX Y Tl R A R IR PR A I
KA & SR B IR S AR 2 A

1 RSk

1.1 ik tig

HEl R o . AR, A =
W J2E X T VA o A e R Iz AR R 1R, T20124R7
HRAEKTIFEHEES . BREE. TEEE
R A JF BRI 25 2545 X6 AT 1170 m s A2
T 75 X (108°27'21" E, 31°11'26" N) ,
4 Ry B AR BOAS o B K AR SR R SR H NS R XU
B W A K IL T 160 m i B2 8 I 7% X 8
(107°31'37" E, 29°51'30" N ) , AH@CNEERA, ff
ARESRIHECHR [ 19 ] BUERTEI TR . 0B, R
FELL SR, Haeny AR b BT 2R

TIREAREUHER

Table 1 Physical and chemical properties of the soils

+-45 AHLBT e FacHeE ek e A R TUKL4L K, Particle size distribution ( % )
eS| pH oM CEC TFe TP Olsen-P  2~0.05 0.05~0.02 0.02~0.002 <0.002
Soil type (gkg') (emolkg') (gkg') (mgkg') (mgkg') mm mm mm mm
sEEt 824 10.11 15.77 21.65 382.8 3.44 26 14 24 36
Purple alluvial
soil
KEREEJE 7.98 8.27 34.81 22.74 332.7 13.30 44 8 23 25
Grey-brown
purple soil
1.2 HIEERSHEMXE KH,PO W /K0, 227.3, 454.5. 681.8, 909.1

F R IR A BRI kg dd 2mm B LT 46 1
Wt KERERIRAS HAy, BT EMPVC/NEN,
HR 4 A B R i (0,,) 15 & AN A AR A
JESMEBE A I, Blo% 0, (H) . 25% 0,
50% Q,. 75% 0,. 100% Q,. fifa > Fii#Fs
2 BH T - 1 Fe R B 4350 1 000 mg kg™
909 mg kg™', KU, JEITERAE B INKH,PO,
WK 0, 250, 500, 750, 1 000 mg kg™',
WSICNZL, 22, Z3. 74, 75, KEFERIE N

mg ke, HECHHL, H2. H3. H4. HS. BHY
THREFEMRS), BT (25+1) °C, A H90%HH
AR PR30 do WEFRMIN, BaAHREW
W, AN 2 B AR DR 145 K 20%
R (1) 0l THigRE L. 3d. 7d.
15d. 30 dXFAS [ B 1 B Ab 3T PR AP B B AT R
Fe, ME P 0lsen-PH &, VIFAE DK
AR AL, [FRFLL0.01 mol L™ KCIAE, 35 1A ik,
D5 - SR 0 f e i, ) DA R AIE 1 R 10 B O
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B (2) FEFR1d. 15430 dJ5 R 5 1+ ek
i, IEATBERIEAS AN, T AR IR A R B AR R
W BB A 5 AL R

1.3 oHA®

T LT B IR AL SR FH A, SRAER
RS FAT RN E , R ZERE IR T4°C R

iﬁpHﬁ%FﬁPB—lO pH ( f E Sartorius AG 2~
A FHIE s A PUBCR S PR A Mk
D 5 Al R TBRL IR — o SRR T A& — SR B b L a1k
W ;s PHES 7283t R QR e s HUMZH BUR
A E TR . BARERS WGk [19] .

Olsen—P2%H0.5 mol L' NaHCO, (pH 8.5) #£
B, BHBRT L GRS DR T B R W B . R HETCAL
WISy 9k IR R I SRR . %k
SO EE, FRELL.000 g HAET100 ml B T, 4
SR FH0.25 mol L'NaHCO5. 0.5 mol L'NH,Ac.
0.5 mol L"'NH,F+0.8 mol L"'"H;BO,. 0.1 mol L™
NaOH+0.05 mol L™'NaCO;. 0.3 mol L™'F MR =4
+1gi% WA ER#1+0.5 mol L™'NaOH. 0.25 mol L™
H,SOfE R, #FiriEsirit, E.OokExR~
IR R IR R G W AL AR IR s o I E 2
Ca,—-P. Cag—P. Al-P, Fe-P. O-P. Ca;-P,

TR B A FREL.000 g #1100 ml
BEOEd, MA0.01 mol L' KCI (pH=7.0+0.1)
W20 ml (20 2 1) , HARESIA &
3%, LIAMEICEE S, 25CTFIR%24 h, B
(4000 r min™") 10 min, i40.45umyEME, iz
B R S, AR R . LR A e
WEE3R,

1.4 BRI

+3E0lsen-P (P) KBEXHPIRMWE (P)
(mg kg™) =Cpx 20, X, Cply ALk 15
BRI P PRIH E ; 20 0 IR M B9 T 1L .

KM Origin 8. 5812 i 55 5 ¥ Hls 1, SR
Excel 2007, SPSS 19054 xf £ v 17 48 1+ 1oy
Mr, R E T 258 (One way-ANOVA ) Xt
e 47 B VAR, R Pearsonik HE4T AH &P
53T

2 R 51HE

2.1 SMNEMAELIEDAEMN (Olsen-P) TFTS
Olsen—PJ2 + e h g i M) BB 38 b, AN{LEE

AR G 1 S e - 38 PP X T AR AR R, R A
REAR 4 M SRAE B 3 A AT A2 A8 ) DL S KR IE %
AORE ST 1220 TR e T (T K A R
ol - 9 v S 0 A ) A R BE AP PR OK PR AL B, K
FRid e Olsen—PRES: IR ] A B 252, T UL,
RN IRBEXT BB (Z1FIHT ) A Olsen—P 3
IR R AR B R, BEA R R H AR K
3.44 mg kg 'F113.30 mg kg ' A, 3l JE FARBEK
5 R K
AMEKIEPEREEA IS, T A S X
AOWRE [, TR PR BRI, DAFERE SR Y15 d
M Olsen—P T FEIE BEfK, IG5 38 WP AR O IR R
Ko HHEOLsen—P 5 d Bl 1% 55 05F [H) (9 22 Ak AT H]
6 HOTE IR AR G o AL, e RBURAE94%
Lk
Ctzae_k[+b (1)
A, CHREFR KRG L Olsen-P &, a, bF
k5 1P KR KPS H. Mo
W, C, =b, Wb T HME B LV 6 5 + 5%
Olsen—-PHY-& & ; 1M 2M¢=08t, Cy=a+b, 7] W adssL
b ST AN IR A - S v T A A e R e U e B

SR B T B, T 4 GF X Bt 0 [
Jrs R, AR (1) RS

oC,/ Ot = —ake™ (2)
A (2) AL, 2RI P A o Ol 3ol 3R A7 3 3 Uk
Ko S B BERE 1 a 52 MR . A [6) S J5 B S I L 38 10
Olsen-PE &L IUASE K2,
FokW, F—tEdfa, bEIEREE SN
T IGTTRG I, 2 B BE G B AR T A EE B3
R R ORI Fr R (o) B0, (B A 205wk
S (b)) IRIGIN, FEURE 1 R IR I A
1o B 25T Wi Rk [ ) L ek /D, IS DA
W LR R MRS, X HRIVTAER - &
IR B R MW AE T, AS[E 3 b Ah B S M i A8 1k
AU 2R, KAV b 4 XHE 35 = T 58
tiialEAR T 5 £, UM IE A K AR R
AT S, RRRSORIF T R BTG PR s a x kSRR Bt
TRETE TR R OE R, RS R UL ANE R
T P HCR T Ry, S MR BRI A5 ]
1 e = W R VA 51 W R e e N 2
WM, R 52 U6 A R [R) s 3 P R 8 £R 1 B A0
P, XrlReEh TR LN S EE R, BEYE
FERE IR E (R1) .
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E: Bz RO £, AREREEER; BT -5 KRB ME0, 25%, 50%, 75%, 100%, TIH
Note: Z stands for the purple soil, H for the grey—brown purple mud; numbers 1-5 for phosphorus saturation degree of 0, 25%, 50%,

75% and 100%, respectively, the same below
F1 SR 2 RURAR R VR TS AN [ K S SR IR 5 3 b Olsen-PAE{L B3

Fig. 1 Dynamics of Olsen-P in purple alluvial soil (a) and grey-brown purple soil (b) relative to application rate of extraneous

phosphorus

R2 ARMARKFINERE LREBEN (Olsen-P) SIBEUBESH

Table 2 Parameters for fitting of dynamics of soil P availability ( Olsen-P ) in the soils relative to level of extraneous phosphorus

RS 2 5 A A R
campetode_ P stcpion i g () * (PEME') b (e 4 € e
72 25 87.82 45.11 0.132 0.941 11.57
73 50 262.4 87.57 0.163 0.975 42.84
74 75 285.9 192.5 0.276 0.992 78.91
75 100 485.2 273.9 0.344 0.929 166.7
H2 25 90.08 57.89 0.145 0.996 13.09
H3 50 218.5 102.0 0.116 0.990 25.41
H4 75 335.2 201.3 0.245 0.991 82.02
H5 100 351.9 317.7 0.175 0.963 61.41
3 MEHMELIEPFMETL
Table 3 Changes in availability of extrancous phosphorus in the soils
e B 3% 1K Culture time 1d 330K Culture time 30 d Olsen—P 5t U
% Olsen—P3 g Olsen—P i A= Olsen—P3H Olsen-P o5 ite A Olsen—P content decay
Sample code  i¢rement ( mgkg™)  Account for exogenous increment (mgkg')  Account for exogenous rate
phosphorus ( % ) phosphorus ( % ) (mgkg ™ d™)
72 122.8 +10.4 49.12 45.01 £ 1.60 18.01 2.59
73 295.2 +8.1 59.04 94.47 + 4.15 18.89 6.69
74 404.7+7.0 53.95 181.5+13.2 24.20 7.44
75 629.5+21.8 62.95 238.0+5.1 23.80 13.05
H2 122.4+6.9 53.84 47.09 £ 2.45 20.72 2.51
H3 287.5+15.5 63.26 90.22 + 12.65 19.85 6.58
H4 4447 £ 18.7 65.22 189.2 +13.7 27.75 8.52
HS5 616.8+2.6 67.84 303.1+£9.1 33.34 10.46

. R Olsen—P& it T FEH A H30d N P35 T R

http: //pedologica. issas. ac. cn

Note: The decline rate of Olsen—P was the average of those in 30 days
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B UNEZE S - I £ | P = < 0
(100%Q,,) W W, #A L5 R INE BT RE -
FrEsm s e, MAMERE S B 50% O, 0, W
Fft + 3 0lsen-P 7 BD AT 3A 87 mg kg ' DA 1, #id
Heckrath§ "'70 #1498 vh B 10 25 B 3T A8 58748 45
(Olsen-P>57 mg kg™ ) , HIEBEAAER KB
RN A SR D T e e el L AN R |
B5 55 6 R BE R IR I B Olsen-P & 5430010
67.2. 85.8 Al 113.8 mg kg '), KEELMHEE
TR AU €A% w T X N i Olsen—P 3 5 00 R (1114.2

+ 79) mg kg -les] o Al VLEMXIAEIZEA 3, H
R AT S, (HINRSHEFEERE, AL fdh
WE R MR A S R AN > 50% ), Ht,
W2 -5 1R R BE RLF- R 45— R AIE W 118 R S XU
2.2 SMNBRBELIEPRBEAEET RIS

WE2FT R, AREBIAMEBER, PIAP 1 B L
WIER TR G AR AR AN . AN KA PEBEIE A £ 4
J& . BT R BE R R AR, R R B R
kAL, DARESR1S dNBEIR SO W S, IS B T
FRIFORFFTE— K-

500
—=—71
——72 @
—h— 3
—v—74
——/5

)

400

300

200 ¢ =

{4t Desorption rate (mg kg

obim—m u

500
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200
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Hr 32t ] Duration of incubation(d)

0 ; ;
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He32 I H] Duration of incubation(d)

B2 et (a) MKERERT (b) BERBIRE 2 Lsh

Fig. 2 Dynamics of phosphorus release capacity in purple alluvial soil (a) and grey—brown purple soil (b)

- HEwE R B E ) 0y AR b R A 5 R AR L Rk
RN Olsen—P & it 1A AL FRAE AL, Rl A5 55 5%
BB A 30, Wl R R SR R ORI, T G
(1) HATHIA . M, CARFEEFRRG HIEmER
REaE , I Sl T AN AT S ) 1 R R
BETLRE ST 5 a W00k T A W it 5 14 A O o 2 22
RPAS T i W £ SO F 0 0 5 KATS 8RO 5 Wl 2 R 0 R
FHXMSE, UAER R,

FAEFRSFW, BEE HMFEBE R R A3,
S0 ) 1 RO AR S VR RE O BB K, ORI W
WK a. bEYLEXHEIIBGIN, KB AR BE A SN IR
(34 2 B W/ —J7iE, 25930 dREE 5 b(E
BB EMLE (p<0.01) , WILFADE30 dRBEHGE
oI - 1 A W i, MABME N30 dish B Jisg 2 m] D b
VR E A R AL A 22 05, KRR U8 RO 35
FR, BRI ER. 55—, XibafEk
W, SO el Rk T RAEEY, WL, [
FE - HEp, 580000 v B 22 08 SIMIR B A Ak o Hf i

W o I, AP O ta x RFLEA S TK
FRERUE, RS (0 B 2RO o e R
TIREREVE, FIULAMESEEA L3, 756+
ROV S g e, BT IR ) P T 2 B4 AR
ST AL R XEFR B . 2R B afi Sa x KEA B 15,
SR AMNEBEIE A PR LS, R0 8 R RO
Fog g R, MRS, B T I R XU A
JKAFSEVeAR, X PTRESE M T 55 6 L2k & i o
L BERERERE ) B AR AT (1) .

- HE T B A W R AR S W R R A G b
R 7 i AN o R 1) & L AN T & S N
H WCRER RN B, SR RE A ARk PR B A
TR, B A IR R B T B AR, 8 Ik BB TR
TR TR A M R RN B S A T LA
K Olsen-PHY R F, Wi L4 5 i 0lsen—P & i
- R R R R AR, LRI,

BRI 3 0] D0, 3 R AR o R B 2 ] Y O R
PIB RS R . MAMERR IR N &= 25% 0,35
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Table 4 Parameter of the equation fitting change in soil phosphorus release potential
EETE e BRI AR (D) M (a)
Sample P adsorption saturation ~ Equilibrium desorption Hard desorption amount k R’ axk
code degree (%) amount (mg kg™") (mgkg™)
72 25 25.90 42.45 0.321 0.935 13.63
73 50 43.07 140.7 0.121 0.995 17.05
74 75 180.0 142.4 0.103 0.981 14.70
75 100 310.5 198.2 0.528 0.939 104.7
H2 25 33.22 36.32 0.189 0.962 6.875
H3 50 98.89 67.99 0.079 0.973 5.400
H4 75 207.4 125.6 0.129 0.928 16.14
HS5 100 321.6 151.6 0.110 0914 16.77
RS LTIRBEBRHMTLEN
Table 5 Dynamic change in one-time soil phosphorus desorption
i Hi#%1d Culture time 1 d Ki#%30 d Culture time 30 d [ZEN ISR
K LV [UES B LU EPhosphorus iR RIEEThe decay
Sample Phosphorus desorption Desorption rate desorption Desorption rate of phosphorus
code (mgke") (%) (mgkg™") rate (%) release potential
(mgkg™d™)
72 57.62 +3.84 23.05 23.52£3.83 9.41 1.14
73 166.9 = 10.59 33.39 45.89 +2.60 9.18 4.03
74 311.2+13.42 41.50 187.2 +9.63 24.96 4.13
75 428.3 £27.51 42.84 298.6 +21.99 29.86 4.32
H2 64.45 £ 4.26 28.36 33.00 +2.49 14.52 1.05
H3 162.8 £ 1.02 35.81 105.8 +£5.45 23.27 1.90
H4 310.0 £ 22.05 45.47 213.6 +5.94 31.33 3.21
H5 468.3 + 16.52 51.51 322.8£12.77 35.51 4.85
350 350
1;] 300 L% #4301 Purple alluvial soil 300 _ —s— 430 - Purple alluvial soil
"5;,, —o— Ik 4R Grey-brown purple soil :;, —— Bt 45 Grey-brown purple soil
Z 250 = 250}
2 -
; 200 é 200 1
3‘_): 150 g 150 F
I A
&z 100 F o 100 F
2 50 E sof
0 ' . . ’ : : 0 '

25 50 75

WL FFHLANIE P adsorption saturation degree (%)
&3 LR 3T Olsen— P f /AT R W i 5 3RS R R A E R

100

25

1
100

BRI BE P adsorption saturation degree (%)

Fig.3 Relationships of soil P adsorption saturation degree with content of Olsen—P and soil P equilibrium desorption rate
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%£50% Q,0F, +TIEOIsen—P & M 251 £ fi W i
B AR WY AMEBS S I =50% 0,1,
+ 3 Olsen-P& 3 UL N + 3R OSP4T i W B 2 2 8
Wz, 1750% O A0 I B 55, Al W50% MW
R 1 RN B R 28 0 5 KRR SRR W 3R B T itk Ok X
B (98 A8 s AN B In it =50% O, i), R %
)+ 5 KA SR VR & 4 AR 3L 500 mg kg™ A
454.6 mg ke "B, EHEREMERE R RHE R, FIRBER
B Uw R KU W KR AR T, ™ U K AR R
AT fir e, RAF RIS P Olsen-P 7 i 5 B
R WA S 2 ) R B E LM R, FIH R
6. KUk, BT LLIE o S IR B AE 1 38 Ak T IS
()P 3, 0 R e

2.3 SMREEELIE IR

6 Olsen-PFHEE (x) SEHEFEHBRE (y)
Z B HY[E)3 T2

Table 6 Regression equation between equilibrium content of

Olsen-P (x) and P equilibrium desorption ()

e I R R FHOC R EL
T e T
Determination  Correlation
Soil type Equation
coefficient coefficient
Wt y=1.27x-50.93 0.980 0.990"
Purple alluvial
soil
VR3S y=1.09x-20.32 0.995 0.997™

Grey-brown
purple soil

L RFE0.01KE (XU ) B M Note: **show that

at the 0.01 level ( bilateral ) were significantly correlated

2.3.1  HMEBER AL A AN AR U5 1 X
700 700
ool vz d IR s N 30d a 500 i b
:_; 500 F 500
g2 00k a0 |
% 3”0:. 300 —
:_ 2(;0; 200
100 22 7 \'\\ % \ 100
7 7 XY\
4 A
700 700
600 | ) 600 HZ
_ 500: 500
"o 1%
fEn 400 g 400
;E 300- 300
; 200 Z § S < | 200
B \ \ N\
100 % § 7 § N N 7 \'\“ g § 100
Py |
R NV, \WV/, \W/, \V/, N\, \

Ca-P CaP AP  FeP OP Cap-
FEHLEEIE A The forms of [P

a-P AP FeP  OP  Ca,P
FEHLEEIEAS The forms of IP

~

En
=
~

4 S+ A RBHRELH (a.25%, b.50%, c.75%, d.100% ) JCHLBEIE 254
Fig. 4 Changes in form of inorganic phosphorus (IP ) in purple alluvial soil relative to phosphorus saturation degree ( a.25%, b.50%,
c. 75%, d.100% )
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MM, B TCHLEE & a 7E 55 %30 (8] T B 8 A8
1k, IR A EE AN B B 4 S, LB S
i 355 3% 5 (8] (4 A8 Ak 76 P Fb 8 1 HA ALYE, R fi
WU, DL E ol s adr (El4) o

S P N N (7 U D L S e
Ca,— P 8 Fifi 15 75 05 ) 1) 4B K T 28 20 B AIG, PR 2
PR T Cay-PIE N HIEP IR &S IES, £
%*m%mﬁm%ﬁﬁwﬂﬁMOA%%MW%
TERE AL i i SEBURIG K 28, (R K 3 R 0
W HERS AT T AR . Cag—P 5 Al-P 5 5 A I )
Bamsem, BWMmE=50% i, —&F&EaR
W% s Fe—P i B A B 16 RN EE A 184 o 47 14
W R0 R Mt 50% 0, Fe-P & B W4T
o, ANaMbEEINEB IS Zmis L, B+
HEFe-P AT, PIRESE th T WA 58 h &
BeamaRERE R (R o HEHRMER
fREF, AU AT R A2 S O-PHICa,-P, HBEE

BT, 3SR BEAE dERr i LU S s B S, X5
HiiR50% Q0 1 HE01sen—P 7 5 5 0 25 % W 5 (19 52
AR —3

2.3.2 ALV B S FEIEREES
TRIHL, BRI ), Ca,-PREE B 1A
FERRE A fb e K, AR 930.4% ~ 34.8%
(i 1) M32.8% ~40.0% ( JKEEL0R
W, R AT A KBS Cag—P, 2051 it A & A
18.6% ~27.6%M21.3% ~27.1%, 4540 1
B =50%R), Cag-P & BB P, v L+
TEPE R, Cag—PHIXT & R ENW A B4, W
Folr - S AL P F A O A T R 1) 4 2 P
D) WA I B o 17 3 W o = L o s |
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Fig. 5 Relationships of different forms of inorganic phosphorus with P adsorption saturation degree after transformation equilibrium in

purple alluvial soil (a) and grey-brown purple soil (b )
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Table 7 Proportions of different forms of inorganic phosphorus to extraneous P applied and their ratio in availability

B S TCHUBE I 5T o5 A i L 31

FE it Proportion of different forms of inorganic phosphorus ( % ) W E
Sample code 5wk 5\ bl PRk P& S 5+ Activity ratio
Ca,-P Cag—P Al-P Fe-P 0-P Ca,,—P

72 30.4 18.6 16.3 17.5 7.8 6.3 0.845
73 29.5 27.6 15.8 16.6 5.7 4.8 1.60
74 34.8 23.3 12.9 12.4 4.1 3.6 2.15
75 33.8 20.8 13.0 9.6 4.4 3.4 2.48
H2 32.8 27.1 20.6 14.8 1.5 3.5 1.98
H3 39.1 26.4 17.7 12.2 1.4 3.5 3.20
H4 40.0 23.8 17.3 9.4 1.5 2.6 4.20
H5 39.4 21.3 17.7 7.6 1.3 2.6 4.95

e #REMEHA (Cay-P+Cag—P+Al-P+Fe—P ) / (O-P+Cay;—P) AYLLIE Note: Availability ratio was the ratio of ( Ca,—P+Cag—

P+Al-P+Fe-P) / (0-P+Ca,,~P)

#8 Olsen-P5 & LHI B S X

Table 8 Correlation between Olsen-P and forms of inorganic phosphorus

T A G 5\ et 737 P A (RR

Soil type Ca,-P Cag—P Al-P Fe-P 0-P Ca,-P

Somt 0.998" 0.966" 0.973" 0.896" 0.925 0.910°
Purple alluvial soil

AR Grey- 0.975" 0.944" 0.979" 0.861 0.895 0.908

brown purple soil

e #FE0.01KF (XU ) R FAHIE, *7E0.05KF (XU ) EWFEAMI, T Note: ** significance at the 0. 01 level

( bilateral ) , * significance at the 0. 05 level (' bilateral ) . The same below

Xt H Ca,—P 5 Olsen—P LA R Ml fiff W ot 119 28 £k i 3
IR EEI, =HBAEHARLL & o,
Ui W] Ca,— PAEAEXT Olsen—PRIHE R B 58 L B A
— & MRS H
2.4 BHUFHFENBEFESSOIsen-P. HRBER

EHXAR
2.4.1 Olsen-PHIHLBIEEMMETE  RIE
S T 5 KA 58 Ve AN R W A RN RE Ak B Y
Olsen-PEH 5 THBEIE S & &, LlOlsen-PH HER
A, SRHIAHSC T Rl A 3 A, R oL 25
HIEMHRER (£8) .

WRSFR, A+ 0lsen—P 5 EHLBEAIE
A [R] 438 BB 5 2 AR G K, FE AR SR, bR
Fe-P#l, Olsen-PXJ5 HAWIE 7L A RIKFE X2 B
FIEM G, T 5 1O sen-P 5 TCHL#E

BB ZEMLR, FIABBRST . WA
HE—HWFXTHREEMOERN, S hEEERS
[ Ve, B2 2 Ry iz PR 2ok At PR X%oF
Hir 2w i ER], WE RECZ R B AR &1
MR SRRV E0 P X Olsen-P H 2
1E [ STk B KBS Ca, P, HAEEAR R EUN1.155,
MM Ca,—PHY ELHE 12 R ECN-0.168, A1 ] 50
FE 0 T M B i Ca,— PR B, RIS IGIE T
Ca,—P 2 358 0 o SO U5

KEEERF, Al-PX} +3EO0lsen-PHY H $% 1E
otk K, HEEMHER R N1.584, Fe-P
Xt O0lsen—P N f o] BTk, EHEAE HE S R
H-0.640., KRUITEKFFER T, 13EOlsen-PF
TEAZAL-PREA . Z5 LTk, SMEBESEA LS,
+ M @ Ca,—P . Cag-P . Al-PHIFe-P{k
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Table 9 Correlations between soil phosphorus desorption rate and forms of inorganic phosphorus
Bas £x3t] i 5\ Hwk bR G- 5+
Soil type Ca,-P Cag—P Al-P Fe-P O-P Ca,-P
gt 0.955° 0.879° 0.899" 0.761 0.835 0.797
Purple alluvial soil
IKEFZEPE Grey— 0.979" 0.947" 0.975" 0.861 0.886 0.904"

brown purple soil

W, B, AMEBEE LI B A A B e 1
TS
2.4.2  TEEBE R BOE S TCHLEEIE A B AH O

SO KBRS R S TR S 2
(B O AH DA BT WL R9 . anROFT/R,, 5503 + R AR
LU R P S Cay-P B A E, R
PR RS 5 Ca,—P 7 A8 40 BAT [ A1k

T 2 X W 2R R R R i S C AL IR A S R
AT ATAE, SR EM -, X R L IE 7] 5T
BRI R0 J&Cay-P, EEZEA RECN1.499; HIK,
Cag—PHRIO-PXIBE 2 BB A — & HEE I /EN,
B AR R B0 )M 0.25210.009, 17 [ B 45 5 0
HMFe-P, MR N-0.860, F£IWFL MW+
KRBT, BERBUE EEZ Ca,~PHIFe-PREI
JRERERVE T, XT - Sl 2 RE 8 L4 1F 1) BT kR K Y
J=Ca,-P, HEAEHIER RECH2.667, H MmN o1
ik fe K0 Cag-P, HHZE R RECH-1.700, FH
KAZEVRAEWE KA EE P, Ca,-PIG A GE, Cag—PXf
TR B 1) BE MR 5 K o 1 Cap— Pl 5 Cag— P XS R
A TR 2R i A2 RN 0.940, Cag-Pifiid Ca,-P
X Wi R TICA) TR1422 R 50N 0.972, Cag—PXT T4
) Tl R AT R i B KG

E< S T U D B - R 1/ R 0 )14
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B RV S BRE ) OIS, e R
TE 25 109 43 20 72 REAR U b 19 J S MRl 7 9 v o
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3 4 it

AR SCER VT T = W J27 X3 9 i 19 ol e 780+ 48 %
TS TRV AN BE AR B 5, - 3EOlsen—P & i FIBE R
BTG B 5L AR ARRRE . S5 R W, W
0 ~ 100% W AE (0~ 100%Q,, ) BIINEBE)S,

FAF FIEBETEPE M Olsen—P & 1 FUBS I BE 11 34 2 48
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2 % Xk
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Xia Y S, Li Y H, Shi J, et al. Accumulation and

sorption characteristic of soil phosphorus in the Baoxiang
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Typical of the Three Gorges Reservoir Area

RAN Xiaomeng'

JIANG Zhenmao' > ?

HE Mingjing]’ 23

WEI Shigiang" > '

(1 College of Resources and Environment, Southwest University, Chongqing 400716, China )

(2 Chongqing Key Laboratory of Agricultural Resources and Environment, Chongging 400716, China)

(3 Key Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of Education, Chongging 400716, China )

Abstract

[ Objective] Eutrophication of the water body is the main environmental problem the

operation of the Three Gorge Reservoir ( TGR ) has to face. Phosphorus in the water body is considered to
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be the key restrictive factor of eutrophication. During the operation of TGR, the water level in the reservoir
rises and falls periodically, thus causing the formation of a hydro—fluctuation zone, where the soil gets
inundated and exposed to air periodically, too. The periodical alternation of exposure amd inundation of the
soil significantly affects the circulation and migration of phosphorus in the soil, as well as the P loading of the
water body. Parts of the hydro-fluctuation zone are used for agricultural production during the low water level
period, resulting in an excess accumulation of phosphorus adsorbed in the soil, which becomes a source of
phosphorus loading into the overlying water during the flooding period, thus enhancing eutrophication of the
water body. [Method] Therefore, an in-lab incubation experiment was carried out of the purple alluvial
soil and grey-brown purple soil, which are widely distributed in the Three Gorges Reservoir area to explore
characteristics of the variation of extraneous phosphorous in activity and morphology in the two soils as affected
by saturation degree of the nutrient. [Result] Results show as follows: , (1) Once extraneous phosphorous
entered the soils, the content of Olsen—P, which characterizes soil P availability, and soil P releasing ability
declined exponentially, which may be described with the equation of C, = ae™+b, with fitting degree being
as high as about 94% for both soils, and the drop was the sharpest during the first 15 days of incubation,

and then leveled off; (2 ) Extraneous phosphorous in different soils differed in decline of availability,

equilibrium concentration and release potential. It remained quite higher in the gray-brown purple soil
than in the purple alluvial soil in availability and consequently in risk of leaching loss and releasing;

(3) The release potential of soil phosphorus was governed by saturation degree of phosphorus in absorption.
Fifty percent of O, (the maximum adsorption capacity ) was the turning-point of Olsen—P and phosphorus
equilibrium desorption in both of the soils. When the phosphorus sorption saturation degree reached over the
point, availability and leaching risk of the soil phosphorus increased rapidly; (4 ) A significantly positive
relationship was observed between Olsen—P and phosphorus release at the p <0.01 level, and could be
well fitted with a linear equation. It is, therefore, feasible to characterize the potential of soil phosphorus
release with Olsen—P content; (5) Once extraneous phosphorus entered the soil, about 50% ~ 60% of it
transformed into Ca,—P and Cag—P, which were higher in availability, while about 30% turned into A1-P and
Fe-P, and O-P ( Occluded phosphorus ) and Ca,,—P did not change much in content; and (6) Ca,—P was
the main form of IP that determined Olsen-P content and soil phosphorus desorption capacity, and the effects

on the two were positive and direct. [Conclusion] Fifty percent of O, (the maximum adsorption capacity )

was the turning-point of Olsen—P and phosphorus equilibrium desorption in the purple alluvial soil and grey-
brown purple soil, The release ability of phosphorus can be predicted by Olsen-P content.
Key words The Hydro-Fluctuation Zone of the TGR; Available phosphorus; Release; Turning-

point; Forms of IP
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