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Table 1 Physical and chemical properties of the soils

L8S pH HHE N 4 KR
Sampl il;ﬂ (%) 2 (P.0,, %) { (P,O,, ppm}
ple Soil 2
No. H,0 cact, | O.M. | <0.01 <0.001 Total P | Available P
(mm) (mm)
82205 | H¥E 6.72 6.35 6.07 0.191 68.3
82207 | H%E 7.08 6.73 4,03 21.0
82341 | HER 7.11 6.78 4.14 47.1 20.6 0.166 14.2
82343 | HEE 6.69 6.41 5.37 52.3 22.8 0. 206 19.8
26 | wwRr 4.50 50.1 19.5 0.155 25.8
1t 29 #HRRE 6.76 6.38 3.16 51.7 19.3 0.164 20.9
82147 | wWTR 7.65 7.23 2.91 55.1 26.9 0.174 18.1
82208 | wTRE 6.56 6.04 2.81 67.6 20.5 0.167 28.1
82346 | WTRE 7.19 6.89 2.43 47.6 15.7 0.178 31.5
82347 | mTR 7.01 6.67 2.82 60.3 26.4 0.157 17.4
82350 | #EL 7.16 6.85 3.21 54.6 20.3 0.169 23.9
82356 | ®iEBL 7.58 7.22 2.83 48.8 22.8 0.158 - 11.2
82354 | wyiE 7.77 7.42 1.79 39.4 15.5 0.176 14.2
82351 | kepRE 7.46 7.17 3.02 36.0 12.7 0.204 30.4
i 35 ke 7.33 7.13 1.85 29.3 10.0 0.165 20.2
144 | kpR 7.81 7.55 2.76 0.164 22.5
81051 | ®m&+ 6.82 6.50 3.32 0.170 37.9
P40 | B+ 6.97 6.65 5.38 43.1 13.7 0.187 40.7

(=) SREHTERE0HEE |

SIS 0 675 4 S B AE T AR RO PR 2 B, R 2 B T RO A 1
RHERMe RS MMT 2RI L S BRI (2 R — M ek, M AT
M TR R IE B M 5 6 o AR P A RR O R R R T f00 TR, RAD
HARF Fox Al Kamprath (1970) FrAGRKIH Y, #AT T — L 82 1 L AR

L SPRRTI: B ek i T R, TF 4 LR TR b DR ZE B R — B
PR R AR D 7, D B L TR B R DS, — T 6—7 R BRBRIBE. RIER
B, AR 100,200,400,600ugP /g -+, KB RIS B 1,3,5,6—7 K(E 1o B
B> —RAE 6—7 Kok, BRH4 2 A T LUK FI o

2. £Kbo: Fox S, MK 2KIL & S BEEBE I BRI H T DL SR RO
HTEEWR, WL, WEEHRR SR T R R B IR R A0,
RAE R RO T MITFHER LB, ER AR LA 1110 HEY, RITYHAHLAK
B 1:20,1:10 fE T3t i Me, 45 KD (% 2), ERRRMARMMRT,Bil 7 KFH
Ji» LK 1110 Bo-E MUR RLE 1020 B B 007, BUBIZERCRE XA T > Hkb 1610
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Fig. 1 Equilibrium time under various amount of P added
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Table 2 Amount of P adsorbed under various soil-solution ratios
#H LT (8105D) HeR (81059
Stagnating paddy soil Waterlogged paddy soil
1/10 1/20 1/10 1/20
C X C X C X C X
ppm pel/g ppm rels ppm pe/g ppm ngls
0.08 99.2 0.16 96.8 0.4 96.0 0.19 96.0
0.3 197 0.65 187 1.4 186 0.70 186
1.5 385 3.70 326 5.0 350 3.2 336
4.35 558 7.75 445 10.5 495 8.0 140

C: EWmiEEmRE (FRD,
C: Concentration of equilibrium solution,

X: THEHE (FRD,
X: P adsorbed by soil.
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Table 3 Amounts of P adsorbed under various shaking methods

FXIRY 3 > G2/
Shaking for 2 hour,
3 times daily

FRERD 1 R, B8R 2/ H
Shaking for 2 hour,

once daily

FRRB 2 s Tk 1/
Shaking for 1 hour,

twice daily

c X c X c X
(ppm) (ug/8) (ppm) (rg/e) (ppm) (pe/a)
0.20 97.7 0.06 99.4 0.10 99,0
0.50 195 0.20 198 0.40 196
4.00 360 1.30 387 2.30 377
13.1 469 5.10 549 7.30 528
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o RS IR R B 8 AR B R
BB R T, AR LB SRR B R ILE 30 DU MR 5 AEHDHEI,

3 RXLHT ARBEEREA ARUFERNE R ORM BEK, HRkEET
FRETRE L, KPR EE K. XLAMKLLBCEELRAUFEUTILHT R,

400F

P adsorbed by soll (ng/g)
RHEX (P ug/g)
«“
e
H

2001

G % 0 v)
SHERKEC (P Ppm)
C: Concentration of equlibrium solufion P(ppm) B

M3 ERLA SRS RRM R

Fig, 3 Phosphate adsorption (isothem) curves of soils in Shanghai
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1. Freundlich HBR: X —=a- X NBAMTHNR#E; CHFEREEIRIKRE;
a, b %ﬁ’ﬁo
2. Tempkin HER: X = kin(k - C), XMCEXRALER, &+ & HFEH

3. Langmuir HER: -}% = /(_}F + }-{g—, xfacEXALR, X, AT BE KRR

M,  RELBERTGROEE ERELME#ESEIOR D
X 0 C MR BREX AL RLE 40

EARRB LB T, Langmuic FERDHY —f;'_acxszae&%, 1/X, BXEHRY
1S, EL SRR B R R — A B4R, T 4 DL b 5 A HMAO Langmuic R HI%R, 112

2RI

0403}

%”m“ﬁ’d 2

H L 3
0 2 ] 10
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P RIREEC (P ppm)
X €3 Cancentration of equilibrinm solutica P{ppm)

B4 F¥JLFD LN Laogmuir I%FHHRER
Fig. 4 Langmuir adsorption curves of soils in Shanghai

Wb 5 B AT DAV B £ e R T AR, KPR AR R (X,) %00.2ppm P BAR
MEES, BETCUTER LB DRPRRRIGHETE 535 ugP/g T4 (0, =
65.8, 0 = 48), BRABME ST HAIIE R SBRIEHER, r = 0.662** 1 0.511**,
BEBEKE, BOEREESRRZE, WTRERAXE, BEFEY H(Xa) =
385.38 + 29.00x,c4mm + 3.94 13 oommmy> R = 0.713***, X, 518 pHy amcacry R
X, r=—0676"** X, 5TME#H FRBMSBHLTEEHEX

KEBFFIER, 0.2 ppm PEMTAEBEMREE KN LRERRROBRE, HA
WZA “DRERE™, RIS ERM b &R B S R E R BE 0.2ppm R
B &, XA R B R MAR AR, W REM AE A ML, ATHERtRBRER
B EMo & 4 Freundlich HEAH Langmuir HFEAMREF L, HEMRRA X =
a- C* HER €% 0.2ppm RIS & X, B[TEH LT 18 0.2ppm LIERABHNE
SB35 117ugP/ 38+ (0, = 39.2, n = 48), #IE Juo A Fox"FriRH 0 B BB 47 #E
Bk ¥. 0.2ppmP BMESTEOAIRSREEMR, r=0673""* (AR GEX

.
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Table 4 Comparison of P adsorption regression equations
= Freundlich Tempkin Langmuir
aHs 1 X = aC? X =Kn(K;+ C) |C/X =1/K+ Xu + C/X,,
ample Ro- @ XFIC FE: XF InC BhE: C/IXRC
X = 247 Co¥ X =110 In(14.82C) |C/X = 0.00161+0.00169C
440 "RL r =0,992% L0 bons > r = 0.996%"
X = 261 Co X =112 In(16.38C) |C/X =0.00151+0.00165C
129 HRE r = 0.995%+ r = 0.985% y o= 0. 985%
. X = 226 Co- X =91.3 In(19.61C) |C/X = 0.0018740.00184C
82346 CRR r = 0.99w#x r = 0.987* , = 0.902%*
X = 227 Co-3% X =80.4 1n(29.1C) |C/X =0.00179+0.00152C
82356 HWEX = 0.995¢%» = 0.983% r = 0.992%
. X =153 Co-»° X =76.2 1n(9.97C) |C/X = 0.0047 + 0.00216C
82354 * i 7 = 0.99G%*s IO el =0
%5 FHHEETSHEMEXHE
Table 5 Relationship between soil specific surface and amount of P adsorbed
2
1 t HE mig | Prm PRME pe/e H%
Sample No. Sotl Specific surface Correlation
at 0.2ppm
82341 HEEE 9.30 143
2342 HRE 10.6 140
82343 BERE 9,49 162
82345 TR 9,90 149
82347 TR 13.7 155 $=65.1+7.27x
82348 FAR ) 12.9 151 r =0.61%
82356 #EXL 10.8 133
82354 TR 7.80 ¥7.2
82351 b33 6.11 124.4
82352 SR 6.28 76.0
82357 b 8.30 159

A 9o.appmp mum =51.34 2331 (yum n=48), 0.2ppm P R B 51 Mkk (<0.001mm)
gﬁ‘@a%m*ﬁ*), T=0.619*** (*E%ﬁ Eﬁjg 9(0.Jppml’lml) = 403 + 4'64x(<0.001mm%)v

n=135),

ARZERRBHY, BORKE S B REREDERX. RIMMA BET ERE
SRS RER, H5H5 0.2ppm PIRIGEBEX.EARLE S, BTRAKERD,.W
KRR AL 0.05 BEKFE,

=, R oh R A R “BEIE R R”

BEANAEAHESEHB#BRREALBX, WANANNRSEHBE P TRKER

D RHE . Apt, 1981 NTRASHBENZMERRRBESEER,
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Fig. 5 Relationship between P added and P extracted:

X (BS).RRERZV, EAMERSEHBMBREKBEX EAHESRIME 2t
MRZA“HRER", B5 T SO EIURSBRIEHERX RIE 25 MREASET,BICHE
RE<0.00lmm ERHNES RS BRERXARE r = 0.583*%F, HAHRE 9= 150+ 0.034
X oommms SHILREBAERRE r = 0691, X GTEAN 9 = 1.54 + 0.202xumo
BanERZERUE-AEE, AXAR R=0798"**, AXHTEAN =125+
0.0246x <o.00immanwy T+ 0.164x2xnm0

AR, BEER S L HERER cHeosw BXREF. LR HERARE
B o= 0.688**F0 r = 0.787**H B L AR KW RS EIIMHERE, R=0.857***
(n = 12),/ % FBR 9 = 144 — 0.224x,,u) + 0.0062x25an0

R 34 A T BAEIRR 5 0.2ppm BRI B R, RIMIIBXERREFN,
7= 0.832*** X HBAH Yoappmrams = —93.8 + 102x@mumo XVPEAAUIH 0.2ppm 4
W B SHIEER RN L BER R, G RN — BN,

Y. JLFh T R A B S IR B 5 b 5 SRR b B 3 B A 15 28

LisX BRI Y, b T RRFREAE, RIMERE. DM RE %
EFEBRNERFARK, HEF 1 00 FERMERNBERERERSN (& 6)
RELESAER, ASBX TR ESHRAROER, TEPEIRSEENRE K
RABMERE , Nt H R Xny 0.2ppm P IR B HEIERT RS, MERALRE
AR, U EREARELE RE R X OB TRRT KEBHENEA
RABMBILETLRY, HULRAR N & B ABX ARE, Nt XEERSREREN
MR LEENR D e L8, BT SHILNS B9, Bt Xa. 0.2ppm P R &,
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Table 6 The phosphate adsorption index and phosphous fertilizer index of main soils of Shanghai

:&? n X, K* Obz"aréToril% ME:E Pﬁﬁ(}j?piﬁﬁs
- 0. 2ppm tertilizer index
%R 10 600450.79 1.53+1.17 157 +46.6 2.2440.54
PR 9 541428.1 1.28+0.61 134432.3 2.1740.38
#HRRL 10 542452.9 0.76440.275 113+28.5 2.0640.18
Eibie 14 482+461.1 0.484+0.19 82.6+19.9 1.9040.25
B#%+ 6 554467.8 1.10+0.412 125+426.7 2.1540.44
BB IEAR 24 B Ko

B AR RN ATEHEE S TAR L B R RR G s H2E: A
Bt %, 8 e AR T R SRR B e A AR, 6 1 K B R TR I IR A
BIKE, E- I NAEEYREN T E P ERERBRE . RIE Fox SHEY, EH
TR P AR RER 0.20pm B, —RIEMERKBNATEIEEERKE I
8% MNT/NZERIERIREE 0.3ppm, KFEH 0.6—0.7ppm, KFE4 0 lppm, RIFFE
B REDPAEBMAR TSN EERERRENE, REEREH X
H—BREFEEOMAR MNP BEHRAERTEERAOBER,

R RS ERM RK AR 100,200,400,600.8P/ g 1, Fris 1 S 4 /A i 1 15 4
0.0719,0.388,2.15,5.75ppm P, A A B O GNMRR (y) » S 8 7 M 00 U0 B D0 BE AR A () 1R
Ty = 293", EEE] 0.2ppm (x) FHEABRBIRE, R BHMAR )4 152ugP/
g t, A% 0.6ppm P4 A KK E, IMABRR Y 238ugP/g 1o

BEMABTESEEHE, S%EE 30 AL BELEM 12%(P:0,)it , IBAM
AREREXRN, SEPLRBRAR, Lt 152ugP/g F1238ugP/g M T HA R &
B AR5 870 TR0 1363 F . RAVEAEREFEATERA T LRI FMLGRREER
g Ro RIRIEEIEEEEIRE 0.2ppm (5 0.6ppm), KR KM TR LH 24 10, FiH
TERERREKE—MRAE 25—35% EA.BERX 208EG, RUOBLU EKEARSE/D 20
LA, BAD RN 435 Fr/aH0 68.1 JT/H, LBRFEXR, HULRBEEE—-FT
K HEAE KIEE,

RiE LR S ERRB T 9T KA ™ LBRIFIERR, A 0.5M NaHCO: 2R+ # A
W, REEBREANY, ANbEFLZHRARREARLHE SIS E 25ppm (P0;) BE
FHE R HE R TE bR RMLTE R B BB HRAR” e TR L e wi i, R X A 4
BHRBKE, AT HERNE, WRENEIZLEOBEIERA 2.4, U L3805 ok
8% 14.2ppm (PO,), BAEFNEEREHARTERTXITE:

y = 23 X Cf; = P) ok ¢ HBAIRIEAR P b B b I S0 8 (ppm P,O,);
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STUDIES ON THE PHOSPHATE SORPTION ISOTHERMS
AND BUFFERING CAPACITIES OF MAIN SOILS
OF SHANGHALI

Fu Minghua, Dai Zhuheng, Cheng Yousong and Gu Zhonglan

(Institute of Soil and Fertilizer, Shanghai Academy of Agricultural Sciences)

Summary

In this paper, experiments of phosphate sorption and buffering capacity of the
soils eollected from the suburbs of Shanghai were conducted, and the phosphate adsorp-
tion index and phosphate fertilizer index were stundied.

Results obtained showed that phosphate sorption indices calculated from Freund-
lich, Tempkin and Langmuir equations were closely related with the types and proper-
ties of the soils, they could be regarded as an important index for soil fertility. ¢‘Phos-
phate fertilizer index’’ that reflects buffering capacity of soils was closely related with
soil organic matter content, clay content, active Al content and pH value.

Results also showed that the adsorption maxima (X.), P adsorbed at 0.2 ppm and
phosphate fertilizer were in a descending order: waterlogged paddy soil > stagnating
paddy soil>percolating paddy soil >permeable paddy soil>sandy permeable paddy soil,



