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e, PIERER A ENARKT, 2 mm G, & H. 3
TS 7 S B - S AR PR T e 1 P, Hor pH,
A LR L4 W 6 2 I E 7 15 B IR Jackson'!
A7 S W I I R J7 ¥ SR T Olsen-P i i 9 46 b 2k
(95 77 3% 2 B Loppert J7 31" Al i B4R AR Bk 1
I 5E 77 12 I McKeague FlI Day J7 3k,

HEEA HLIE S 3% 2 HE IR (PM) F1RS & A AILAE
(OM) P Fifr | H: v X0 38 HE JIEL (PMD) ke [ 9 1L Tl 79 96 X

A FM T A HLIE (OM) T 37 IS (425 7
FRAE Y AT RS B AR 527 R A ALIE) o 5 A
BLUIE B 98 KT, 2 0.25 mm 6 45, H 38 4k 1 5 4
T AYFEHENE (PM) . pH 8. 02 ( /K FHEH =1:5) .
R 9.55 g kgAML 173.8 g kg ' RIS A HL
JE(OM):pH 6.87 A4 &L 4.20 g kg™' . 4 MLk
314.1 g kg™, A HLTCR AR AR E
AR AR R R

F1 K ETEERELER

Table 1 Basic physicochemical properties of the tested soils
. " e A BB SRR A7 Ak A BT AL R
+ 3B % Olsen-P
pH Total P oM Free iron oxides Amorphous iron
Parent material (mg kg™") . . . ) .

(gkg™) (gkg™) (gkg™) oxides (g kg™ ")

Z R Basalt 4.50 7.93 0.5 26. 62 10. 58 2.18

AE ) % Granite 6.34 161.8 1.6 30. 64 8.74 2.06

] ALY River alluvium 6.19 66.58 1.8 20.48 8.50 1.48

1.2 R FHFERIEIT

A HUNE B0 55 55 40 22 ;43 0 FRELGE 2 mm G 1Y 3
bl B & B 13 1 13 300.0 g, # T 250 ml {94
BN, B 3B 3 At A HLIE AR B, 3 o0 Sy
HECCK, ANt FHA HLAE ) , X3 ZEHEAE (PM) FIRS & A AL
JIECOM) , Hovhxg S HE iE (PM) FRg 5 A ALIE (OM)
IIMA R R 9.0 g( IRT HHEFE S Y 3% 1150 o
TIP3 RER B L KR
AVUERAE A LB K (R E & 18% 11 5&
FoKE) LI (PR 7 32 KA il i ) 980k
FEEXF BRORL AR 1 AT 2% 1B 5, B 1k K o i BE R Uk, A
R FH B R R T v R A7 b K i 5 K AR R B
I3 55 =20, BRORERR ik 7R 1E IR B SR AR N (25°C)
S3 TSR 30 d F 60 d (P 2H 43 A P A T8 SR

B . BIEmEE SR HRE, 4 ARNKT, 20.25 mm
i 25 H o

i W2 2y 7 2 30 < o A PR BRI 3R % Ak B 1
FEH KT L HERE S 1,00 g F 100 ml [y B0 H, Jn
A 20 ml ¥ JE 4 0.5 mol L™"fi NaHCO, (pH 8.5) i
W, 7E25C MERIR Y . TEWRT B 15.30.60 120,
240 480 .1 440 2 880 .4 320 .5 760 min F 4351 BUAE |
B0 R I b e R T T R
S A R i o DARS R A o il o SRR A R R
y il el sl st Ze . W R 2 iR
£ 8 15 ) AR R HE AT LA A0 M T 3 e 2 Y
3t P A HLAE B SR S A ekl R AT A
WA~ B A

R2 HWABBRINEER

Table 2 Models describing phosphorus desorption kinetics"”

R A S
Model Equation Parameters
KGR Ji ¥ Zero order 4, =qo — kot ko
-4 77 12 First order Ing, = Ingy — Kyt kl
Elovich J5# Simplified Elovich g, = g0 — k1 k”
J# 4k )5 T2 Parabolic diffusion low g, =1/Bn(aB,) +(1/8,)Int o B,

LR BT B Power function

q, =at’

T+ q, AR B I ¢ J5 B IR P omg kg ' 5 qo 4 O B IA] A B AY B P omg kg ™!

Note: g, stands for phosphorus desorption (P mg kg ™") after

a certain time period () of agitation; and g, for amount of P (P mg kg ™') at time 0
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2.1 TEZENERLEEERBHSE
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W 3 s o RUSINA PUIE Y 25 b 3G Sk & =
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AHUAE (Y & b B3 5 H A J0wE & & I 2 0 ok
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FEHT 3 FhRE & SR A 20 VS i HILAE T
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JIE I 558 i 8 R A7 L, AT Sk S RS AR
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A+ IETER IR 30 d M1 60 d 5, XA B BUR B Y
SR FH - A R0 5 B AR, T RE A Dt R L
KT I A 2 W B R A S, T
i A T SR A BB B R BB R
ol T R kL 5 e e IR () B [ A
1992 4R 55 UL HFTE rp 98 A B, 2 i Rk 52
Heig g 16. 6 2 5 2 /100 ve -, T 21 458 b A7 <2
AE 16 ~32 25 /100 g +) B8, R %I
BRI T 5 T b 0 e 3R [ RE ) o, Bk
A R A
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Table 3 Changes after incubation in available phosphorus content in vegetable garden soils different in parent material applied

with different organic fertilizers

4 S8 A Available phosphorus content (mg kg ™')

S Fe Ty : — :
. . AT A HLE I PR i VRN A BLIE
Culture duration (d) Parent material
PM oM
Z i % Basalt 5.32Cc¢ 76.66Aa 24. 63Bb
30 A5 7 Granite 259.1 Bb 425.5Aa 257.2Bb
VL P ALY River alluvium 118.3 ¢ 260. 7Aa 140.4 Bb
Z i Basalt 5.73Cc 72.33Aa 21.48Bb
60 1€ 5 & Granite 238.6 Bb 361.3 Aa 245.7Bb
W LY River alluvium 93.30Cc 227.0Aa 117.2Bb

E: 2 LRAER — T NAT, KEFRERZRAE 0.01 KFF LSD Jr 2 K05, /NG FRARRTE 0. 05 /KFF LSD J5 22 46 4

Note; Multiple

comparisons were done within the same row. Capital letters represent the LSD variance test at the level of 0. 01 ; and lowercase letters represent LSD vari-

ance test at the level of 0. 05

2.2 TEAEEHELIESS 30 d 5160 d /58

R 3h 1%

ZR A B R B SR H A i A PR 20
FENIER R FE 30 d f160 d J5 , 45 4b BE A 1 HEB f %
S BE RS E A B 1 R o b B 1 SR O
LRI 5 T Wl 1 i A R S R R A I, P
W 3K 1) S i 1Y AR TR AR I R TR A, R MR
30 minZeE 47 s B K 75 30 d iR JE 60 d, i HLAIE
A 3 S Wl 1 e W A 5 A I TR B B R T

R, ELVS XS 2 HE T (PM) - 58 Wl 7 i WA 2 o 25 SR
R T USRS b A PLAE (OM) 4b B A9 5 15 57 60 d
2% Kb JHL ) B8 R A o TR R 30 d B BRI i (A4S
XA . RIGEREY, TR AR AFRH L%
Ak BRI 3R R AT O S RO AR AR E
+4 + PM (30 d/60 d) > Z X AF Ak F 4 + OM
(30d/60 d) > XA A H 1+ + CK(30 d/60 d) ,
A5 Ak SRR i Wt 1 R /N B A ) 4
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Fig. 1 P desorption kinetics in soils derived from basalt applied with different organic fertilizers after 30 d (a)

and 60 d (b) of incubation

MIE 2 W] LLAE A6 5 5 B TR & R S8 A T R B B R B S i A HLIE S
A ML 5 , 284 2 P iR 8% 57 30 d AT 60 d, B & EENEEFE 30 d 160 d, 45 4b P B 77 1 + 43
i W i 2R FE 480 min P PR i W, AR S M T A 8 Ao Wi i B o () A AR B S an B 3 o &1 3 AT
IR UG S HE AR (PM) FURE IR £ e R e 0, R i i R e P A L SR S T i AR
TE A5 I [R) B P ¥4 8k 25 0 6 R O R R A LR W 35 3] - A7 1 o R PR A I B2 B[R] (480 min A2
(OM) Tl K% 3% 1) + HE 0f figp Wt DU 76 SE b (M) B NS ) 5B A BE IR & 09 38 I 85400 WS in 4G el
g BN T KB 43 I TE) B YA 0 B NS AR B A LR Y TR 3R 00 1 TR A I ) B D B A A R =
TURE % - W M ) 3 0 R S B EOR A IR W T IR AN 0 XS 2 eI (PM) Y TS 3R S
TR A LR T 8S F5 60 d B B 4 HEAG Rk o R iR 9 L1 o AR P S 0 R A AILAE (OMD) 5 5
Xt B AR FR S 7. 06 mg kg ™', Wi HE 9% 30 d 4k HE 4 W AT, A5 A B P % 1 4 U AR S & KU
AR RS IR 1.92 mg kg~ USANAYEESEIE N R BM A E L5 + PM (30 d/60 d) > Tl
1E30 d.60 d FH%E 55 )5 98 S08E i R 0 MR K E - + OM(30 d/60 d) > i) izt i AR )
66.34 mg kg~ M1 122.7 mg kg™ WIEA LB SRS H B+ CK(30 d/60 d), 4% b 3B A ) K
{18y - S 0 Mo R R D R A O S AR A B INELAT AR TR R
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Fig. 2 P desorption kinetics in soils derived from granite applied with different organic fertilizers after 30 d (a)

and 60 d (b) of incubation
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Fig. 3 P desorption kinetics in soils derived from river alluvial deposit applied with different organic fertilizers

after 30 d (a) and 60 d (b) of incubation

2.3 TEAEEVELERS 30 d 060 d BifE

W zh HZ BB E

WAt 5 PR Sy g A 3 MR R B L1
TE 28 3k P05 5 A0 L5 0% 6 A W B His AT 3G, O
PeE AR R A R BT, SRR (£ 4).
A6 505 BE BT & B LA KO i i AR A B BT kB Y 2R
TIEAE & A VUL B8 3% 5, Elovich J7 #2494
J7 R RN T R R R IR 4L A R R B T S KO

X LR A T R A H S H 44, Elovich J5 F2 {4
LM BERB TGN EEZE, LK
o+ CK 60 d &b 4 4 46 07 B R R BT R R
AR, 435k 0.706 2 F1 0. 616 8, {HiX =4 )5 i #
K ERTFTRY T RM—R R, & Lk, A SCfr
WFFE Y 3 FhRE T & &+ HE AT HLIE $5 3% 30 d F1 60
d J5 , B g W g J1 it B 5 A Elovich J7 8 ¥ 405
T R R BT R LA
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Table 4 Determination coefficients of the five models for P desorption in soils applied with different organic fertilizers
after 30 d and 60 d of incubation
s ) . — PRI Elovich 75 Y 2275 BT
bR fob 3 K FE Zero order
Parent First order Simplified Elovich Parabolic diffusion low Power function
) Treatment
material 30 d 60 d 30 d 60 d 30 d 60 d 30 d 60 d 30 d 60 d
CK 0.676 0 0.736 2 0.647 1 0.709 4 0.888 0 0.813 6 0.896 9 0.706 2 0.923 6 0.616 8
Enws)
Basal PM 0.786 5 0.8849 0.711 6 0.845 2 0.926 7 0.880 5 0.875 7 0.953 0 0.928 9 0.898 9
asalt
oM 0.739 4 0.829 3 0.711 1 0.711 9 0.905 2 0.9525 0.873 7 0.943 0 0.942 7 0.965 2
CK 0.902 1 0.836 9 0.837 6 0.767 0 0.899 1 0.933 6 0.978 0 0.953 6 0.934 5 0.967 1
Ak
o PM 0.8827 0.809 0 0.788 3 0.712 6 0.953 5 0.973 0 0.974 3 0.937 5 0.989 2 0.975 8
>ranite
oM 0.813 2 0.824 6 0.722 7 0.732 4 0.949 0 0.964 6 0.943 8 0.951 1 0.978 5 0.987 2
CK 0.859 0 0.8479 0.789 2 0.734 2 0.939 8 0.942 1 0.971 8 0.960 6 0.973 7 0.9855
LURTIRLE A7
PM 0.844 9 0.830 6 0.785 6 0.7119 0.940 2 0.952 2 0.962 0 0.942 0 0.968 4 0.972 7
River alluvium
oM 0.836 5 0.865 7 0.729 9 0.702 7 0.963 5 0.956 7 0.960 0 0.970 4 0.988 1 0.985 2
Rt @R R 3 Rh R RE UK B RS I L A
N N ~ o [24] I D Ry ey 25 2
3 W ® KB XA RURE R BARAY pH AL

3 FpREIR & B b HEAE W g HLIE (PMA
OM ) T 45 7% i T W 114 f Wt , 5 % R A9 9 At 0% kBt
Ao (A2 Ak 7 it e 5 A A ) A ks 94, ¥ R e P R
W7 TN R A 0 3k B A 0 e R, LR O i T
e B RS W] o 3% 5 A5 N 7E = HEBE g % 8h ) 2 o R
T FE 45 SR — 2> 1 10 A R S e e
T S ik W 14 W 25 - 9 % T I R A B 3R U AR R Y
Tl 2 2 38 g 1 2 O o e R R ) Wl DA AS R E 1Y
- 3 3 T VI O R R I R S Y B R B A O L 18
I A7 R P O L S PR S R R A T B A R
ETON e eh B R A = ROPL R G HL R G R
B R 4 25 W 1 R T L B A HL IR A B 1
BRI 5 A S3 Ml 110 ik W o 2R 5 - 48 b S () 1Y) 2 o R
J AN A

WA HUIE (PM A OM) 15 5238 0 T A 7] £ &
B A A RO R, W P i K
TURIN OM B3t (W36 3) , il B 55 J 1o b 4 4L
A 4 7 W RS 0 PML Y AR BE K T A I OM B 4k
BE, Pt HA AR BE 3 S A LA G T 4
(1 e R, L ) A R AR R /DN 5 % Ak L 0 A
W1 AT RO B A OG . X 5 AT B 5 A SR
F—3, Garg 1 Bahl™* 38 T 16 L3 b A HLIE 5
TEALAE T 45 i FH 6 % 42 75 1 345 2B % & . Ohmno
2 23 L T A P I 2 ) A Rl s g hn
bR A HLA, e fE = T IR RN A A

R A AL o IR R L R R Ay
IR A KA MR, R A PR S 1
Hh i MK R AR TR 1 0 2 IR B A M Y R
RBZ—o AMREY, ZRATEE KR %
AFE At 9 b 98 LA A v 1 Ml L R A R
5 118 I B 8 T, WS A MLAE (PM R OM) 15 57 )5,
BT A HE R A R S, RS i N T A B A £
e, i — SR T XA R BUR B X T
b 4 b - 5 B R Y Wl B A L 38 IR B
J12EW ST, R IAE B B SR O op BV B Rk B
S b 4 0l 0 % R kR i X UA BETR B R
FH 48, 3 AT BE A HLAE I Jin s Ay e 2 78+ s L
B LW X w1 W B g D R AR A O o TS N RS 2
HEAE (PM) (1 3 i BE 5T & B S - A 28 5 T8 5
S LTl 1 A T R T S N R A LR (OM) 1Y, X
FIRE S WA W) 28 80 BLIE J5 + 87 Wik & b
BRI R B2 R A K, MM 1k
2B v T B A ALAE 1T 8 2 P 3 5 A R H i R
AN TR 2 10 5 e B - 3 b ROk % 8 1 B e
I3, G EEHERC A N T B0 MR R PR LA B A
TEPER AT RS sh Pk o &5 b fr ik, 4 38X w14 A % R K
INAAL G A W B OG, T H 5 R B
WA il A AL R A 6, BRSESR B, IR
A UL SR TE — o B B L8 T S W 0 A
e, B Rk [ A Y A W A R TR T B
B8 - A 1 TR 9T O KU L PRI I 7 it A ML
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SIMULATION OF EFFECT OF ORGANIC MANURE ON PHOSPHORUS DESORPTION
KINETICS IN VEGETABLE GARDEN SOILS DIFFERENT IN PARENT MATERIAL

Wang Rongping Liao Xinrong Li Shuyi Ding Xiaodong' Xue Shilong

( Guangdong Institute of Eco-Environment and Soil Sciences, Guangzhou 510650, China)

Abstract Through in-lab thermostat incubation, investigation was done of changes in content of soil available phos-
phorus and soil phosphorus desorption kinetics, in vegetable garden soils different in parent material ( basalt, granite, and
river alluvium) in Guangdong Province, 30 d and 60 d after application of organic fertilizers ( composted chicken drop-
pings or commodity organic fertilizer). Results show that after the application of composted chicken manure or commodity
organic fertilizer, contents of soil available phosphorus in all the three soils increased, with amplitudes showing composted
chicken manure was higher in the effect than commodity organic fertilizer. Phosphorus desorption kinetic curves in all the
treatments presented a period of rapid desorption followed by a period of slow desorption before reaching equilibrium.
Phosphorus desorption in the soil was not only closely related to its initial available phosphorus content, but also to its par-
ent material and the type of the organic fertilizer it received. Five kinetics equations were used to fit the kinetics curves of
phosphorus desorption in the three soils different in parent material. The simplified Elovich equation, the Parabolic diffu-
sion low equation and the Power function equation were better in fitting.

Key words Vegetable garden soils different in parent material ; Organic fertilizers; Kinetics of phosphorus desorp-

tion ; Equation fitting ; Available phosphorus
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