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M #5 A HLIE 75 ¢ hm ™ EUIE R 25, W A ek e 1
OANUEH A2, SR ES 3 R, /N M
66.67 m*, AN[A] 51 2 G5 1 A it A 2R 45 1 Al 0 F
FORATEAE AR o T HERE S0 SR RO
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Table 1 Parameters of phosphorus adsorption in soils under different fertilization and rotation systems

W RE RAFRS Om MBC PSI DPSS
Fertilization Rotation system R®

(mgkg™") (Lmg™") (mlg™h) (L mol™") (%)

system
A W-P-R 362. 6 0.108 3 0.962 2 39.25 262.6 5.71
NP W-C-R 349.8 0.109 5 0.981 8 38.30 256.8 7.05
W-C-RT 358.3 0.1312 0.987 0 47.00 267.2 4.60
W-C 370. 8 0.115 8 0.932 6 42.95 269. 4 3.63
W-A-R 374.4 0.107 4 0.973 0 40.21 267.3 4.13
W-S-R 344.2 0.104 0 0. 986 0 35.79 265.0 4.12
W-C-P-R 342.8 0.133 3 0.971 8 45.69 261.3 4.92
SE 4 Mean 357.6 0.115 6 41.31 264.2 4.88
RBEA LI W-P-R 261. 6 0. 100 1 0.983 3 26.20 226. 6 28. 1
NPM W-C-R 256. 6 0.097 9 0.926 7 25.11 230. 1 28.5
W-C-RTI 318.2 0.114 0 0. 989 0 36.28 262. 1 13.0
W-C 275.2 0.114 5 0.997 0 31.52 246.9 24.2
c-C 300. 9 0.1347 0.990 4 40. 82 247.9 12.4
A-C 306. 8 0.101 5 0.974 1 31.13 241. 8 11.7
-3 Mean 286. 6 0.110 5 0.976 8 31.84 242.6 19.6
HiHb Bare land 452.3 0.081 9 37.02 294.5 1.09

7 Note: Qm: i KW i Maximum adsorption capacity ; k : 5 WZ Bl G 3¢ %7 % A constant related to bonding energy ; R? : 1 3¢ % %1 Correlation
coefficients; MBC ; 5 2% w2 /) Maximum buffer capacity; PSI: B I 3% #5 % Phosphorus sorption index; DPSS : B s 3% 11 1 £ Degree of phosphorus
sorption saturation; W-P-R: /)N % -8 & % /F Wheat-pea-crop rotation; W-C-R: /N4 - K # fF Wheat-corn-crop rotation; W-C-R Il : /N -F K4 /E 1T
Wheat-corn-crop rotation Il ; W-C /)N % i# {E Wheat-continuous cropping; W-A-R /N2 -5 75 % /F Wheat-alfalfa-crop rotation; W-S-R ; /)N 32 -41 & 5 48 4
Wheat-sainfoin-crop rotation ; W-C-P-R; /N2 - K -%i 5 % f Wheat-corn-pea-crop rotation; C-C; T X 3% /E Corn-continuous cropping; A-C : 1 75 % {E

Alfalfa-continuous cropping

Al-P I Fe-P &, /NA2 -0 G ACVE R 2, T 3 35 e
R /N - A5 S AE 3 #8182, 7% \72. 9% Fil
41.7% 28.5% , /NZZ-FE K AEW O-P & & e &,
INFE -G R AE IR 2, B IR AR 1 /N 2 -4 R R AR
AR E T 64.9% F1 38. 1% , B kAR I /N 22 -1 75
BRI T 61.9% M1 35. 6% , /NFE-FE KA
() Ca,o-P & fb i, BRI /N2 -E R R = T
14.4% . /NZZ-F KEAER Ca,-P Fe-P,0-P Al Ca,,-
PS5 HAMBIEN £ E KA 25 8K, R
A Cag-P I AL-P 5/ -Bi G AE 2R AR E (H
PIESHAMEN 25 0%, £W, FE)E NP 115
LT INEE - R B AR 1 45 RTC LB TR 2 & it o v
INE-BE T RAE W R Z, N -E S AR A, X T
A MBI R, /N 22 -0 T AR A PLBE & R,
INE-ERERAE R 2, W B AR ) /N 22 -4 B 4y
SRR T 18.4% 1 12.8% , KW /NE - R AEA
AT AR,

16 NPM Jii e R Geh, /N2 - R KB AE Y Ca,-P
Fe-P O-P Fl Ca,,-P & & &f e 5 , B8 AN 1 78 i AF
AR T 113.2% 45.6% .82.5% 1 10. 0% , Ik
1o 8 7N 22 -0 RV A S AR S AR A R T
88.9% 43.5% .69.4% F7.5% , /N -Bi G5 AEW
Cay-P Al AL-P f 5, /N -FORBEAE M Mk 2, W
BORAR Y B T EAE 4 8 T 109.9% (106. 3% Fl
88. 1% 83.2% , £ LI W~ , % T Cay-P Fil Fe-
PNz -FORFEAE RN -0 G AR Z A 22 55 A B
FOAWESHAMREN2ZFARNEE, NE-EK
AR Cay-P BRT H5/NE-Bi AN 25 A 3%
S, HH RN 2R B E,H O-P Rl Ca,-P 53
e Ve 22 S B 3. X T AP BR T & T8 M AEM
EZREEIN, HRRAEMEEZ 2SR EE,
BAEEER A THLBE L S0 & R, BT
Ca,-P 5T KBEM/NE-FARETNLER AR E
AbHALIE BB 5 H R AEN 2 5 ¥ 3 W% K
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o R FERE NPM SO0 T /N2 - ROR AR I 45
A TOHLIE & & e, /N2 -8 B AR IR 2, B A%
BRI XF T A HLBE YR, B A AR A PLIE

R, /N -EARRAERRZ, H B RIKNE
KA BB T 18, 4% 1 14. 7% 2 W11 5 B Ak
AT LU 4 S v A LB i R AR

R2 AAREEHEEBLIENESHERTSSE
Table 2 Contents of different forms of phosphorus in soils under different fertilization and rotation systems (mg kg™")

i A 5 552 L TALBEIE 2% Forms of inorganic phosphorus A LBk

Fertilization Rotation Organic
system system Ca,-P Cay-P Al-P Fe-P O-p Cayo-P phosphorus

Ak W-P-R 10.4 + 0.8bc 115.6+3.9a 44.1+0.9a 37.9+ 0.6b 58.7x 2.8b 369.7 + 9.2b 295.9

NP W-C-R 14.2+£2.3a 112.2+5.1a 46.6+2.8a 41.8+0.3a 70.1+5.1a 399.8 +6.7a 278.3

W-C-R1I 10.3 + 0.4bc 92.4+ 3.0b 38.6+ 4.1b 35.1+1.2¢ 57.4+ 2.2be 371.7 % 3.7hb 275.0

W-C 8.2+1.7¢ 94.4+ 5.5b 36.7+ 2.8bc 34.4x0.7¢ 51.5+ 2.8d 367.8 + 0.3b 276. 8

W-A-R 8.6 +0.7¢ 62.0+ 4.0d 25.5+ 1.3e 29.5+ 0.3d 43.3+ 3.5¢ 349.4 £4. 3¢ 281.9

W-S-R 1.0+ 0.8b 78.9+2.5¢ 30.4+ 0.8d 29.5+ 0.9d 42.5+ 2.1le 353.8 £3.0c¢ 250.0

W-C-P-R 11.6 £ 1.0b 90.7+ 2.3b 33.2% 1.6cd 34.4+1.4c 51.9+ 2.5c¢d 368.8 + 2.4b 253.3

S35 Mean 10. 6 92.3 36.5 34.7 53.6 368.7 273.0

AR LI W-P-R 44.2 % 4.1ab 175.7 +5.7a 42.5+0.4a 42.2+0.8a 64.7+ 2.2b 391.1x 3.1b 321.8

NPM W-C-R 49.9+4.9a 172.7+10.7a 41.4+1.5a 42.8+1.3a 69.7+4.1a 400.0 +4.5a 322.8

W-C-R1II 27.7+4.6¢  127.9+£9.4¢ 38.6 £4.8a 34.5 1. 8¢ 57.1+2.1c¢ 376.2 £4.5¢ 288. 1

W-C 41.0+ 3.1b 156.9+ 6.6b 41.2+2.5a 39.7+ 1.5b 61.9+ 1.0b 379.2 5. 1c¢ 288.2

C-C 26.3+1.8¢c 128.1+5.7¢ 38.5+3.5a 31.8+ 0.3d 62.7+ 2.7b 375.6 +3.1c¢ 281.5

A-C 23.4+0.7¢c 83.7+ 4.4d 22.6+ 1.5b 29.4+ 0.9¢ 38.2+ 2.2d 363.7 % 4.3d 333.2

SE-#4) Mean 35.4 140. 8 37.5 36.7 59.1 381.0 305.9

#Hb Bare land 3.8+ 0.7 44.7+ 0.8 18.3+ 2.2 18.8+ 0.9 30.2+ 1.7 339.0+ 4.6 223.7

11 Note:: [6] — 51 it A8 [7] 5 8E 7R 22 53k BUH E AR 254G 50 5% W35 KV iR 22 bR E2E (n =3) , Different letters in the same column mean sig-
nificant difference according to Duncan’s new multiple range test, p <0. 05, error is standard deviation(n =3). W-P-R:/N% - & # /F Wheat-pea-crop
rotation ; W-C-R : /N Az - K #8 /FE Wheat-corn-crop rotation; W-C-R Il : /2 - K 42 F 1l Wheat-corn-crop rotation Il ; W-C ;7]\ & %/ Wheat-continuous
cropping; W-A-R ;. /N -E T % /E Wheat-alfalfa-crop rotation; W-S-R : /N3 -£T & # 4 f Wheat-sainfoin-crop rotation; W-C-P-R; /N3 - ¥ -Bi 5 % 1k

Wheat-corn-pea-crop rotation ; C-C ; K i#/E Corn-continuous cropping; A-C; & 15 i /E Alfalfa-continuous cropping

Zr LR B, TR 2 TE NP A1 NPM i jite JIE 1 40
T NAE - B R R A RN A - G R AR 1 &I S TR L
WY & AR AL AE R i N - A R E
fa EAE M AT S T & W &AL, T AR
Y 18 A= W 2 P A T)  HG AR s 24007 % 4 3 5% 73 11
TEACRE JIAN [A), Al AT % A 18 v 5 2 A b 28 %t
WA FH 28 A m] o U B I 56 1 1 /N 22 - B oK e
YRR/ - 1 58 A R ARE IR 4398 3% 1k + 58 vp 458
ATCHLBE, i HAE 3 rh BB /N 22 -1 18 5 AR
A A X 4 48 v &R S T LB S AL R T R
AN Z RN

X TR S0t I e - g R OB A R, 7E W] —
WAEZ %, W-P-R . W-C-R , W-C-R Il fl W-C % 4E
RGAE NPM i It T (%) Ca,-P . Cag-P F1A5 HLBE ¥ &

F NPy, B &S EER AR, #@id
TH5 NP F1 NPM Jjifa A R # B 3 DO R4S 7R R 48 10 °F
YIEMS W, ZA A VUIEE E R Ca,-P Cay-P Fe-P O-
P Ca,-P A HL 8% 5 A 8% Bl 09 20 5l 32 5 T
280% 53% 1% 1% 2% F1 8% , i Al-P I W& A5 [
i 2B R B A HLIE BC i ¢ 20 B Bd it ] LA RS AR £
e, U HoXE Ca,-P | Cag-P A HLEE A 52 Wi 45 W 2
Ze 3k 26a 1K 0 58 VR FiE AR, NP Jiti A (4 BT G #8646 &R
%4 W) ¥4 Ca,-P Ca,-P Al-P Fe-P O-P Ca,-P I &
PLBE AR 43 5] 42 %5 T 180% ,106% ,99% .85% .
77% 9% F1 22% , i NPM Jit JE (i 0 43 50 38 55 T
832% .215% 105% 95% .96% . 12% F1 37% ., #*
R 09 IR P A A IR R S AR A=
[7] Bsf AT Al 4 b &R 28 B i SRR, KO A Al B
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VB R A AT DL 5 I8 4 398, i AS 2 ff t 48 Ok 2
o R T A U AT, 0B A AL IE D i X AL-P
Fe-P 0-P il Ca,,-P 1 &t S50 A 46 i, (H 0] DL d 3%
PEEHE A Ca,-P Ml Cag-P & . AL, KW & B
JE A MLAE 45 & it FH L AT ARG IR B+, X 5 4%
FERE BRI ST A B

M2 2 ol DLTH5 R & A T S O e B E A
L, ¥ Hb Y Ca,-P | Cag-P,Al-P Fe-P O-P Ca,,-P #
BB G 2 E a5k 0.5%.6.5% .
2.7% 2.8% .4.5% .50.0% F1 33.0% , NP jifi it
(2 e AR R 1.3% . 10.4% 4.1% . 3.9%
5.9% 42.9% F1 31. 5% ,NPM jiti I i 33 Lb il
WH3.5% 14.0% 3.7% 3.7% .5.9% .38. 4% Fl
30.8% , 1 NP I NPM Jiii Il T, T Ca,,-P I HL
T 11 b 9] A A e 1 1 =2 A G At T 285 Wl 9 b 461 34 32
WA, Tt HE Ca,-P Il Cay-P A 3G I8 42 K, i A
it A AT A 3 14 0 8 o RO Y B R T R
RIS Cayy-P & &, £ NPM i It T, Al-P Fe-
P O-P FIA HLBE R Lo 1% NP Jit iE (19 25 6 A K, Ca, -
Pl Cag-P (1% L ] 35 19 K, T Ca,o-P 1Y A1) 4 2
2 REA, Uh B U A AL IS e it A 2R W T R 1) 5 A
S AT AR AR T AR B 00 B A, T BG AT RS
R AL LB

M2 ATRLE N db A KPR+ A
BUBEF0 TC ML o 42 8 09 1 34 L 49 43 0 o 31. 3% i
68. 7% , Ui Bl R 5 MBI 1 + 5 b T AL B 2 5 2wk
() 2/3, JoHLBE T Ca,-P Ca,-P Al-P Fe-P O-P fi
Cay,-P 5 JC AL 8% 9 °F 3 1k ) 40 5 3.1% |
17.0% 5. 6% .5.5% 8. 6% F160.2% , H Ca,,-

Pl T REMLBERM 1/2 DL E, 450 T XHILBER
80.3% , M R U5 Y5 + + HE (0 0 ML R 35 E DL A
BRI S A . ME N HALSE 73 1) Ca,-P FI Cag-P (f
TCALBE ) 20. 1% ,VE R 55450 1) AL-P Fil Fe-P (5
TEHLBER 11. 1% 1 ) FH 08 A & 1) O-P Fll Ca,-
PG T JEHLBE Y 68. 8% , ¢ W 5 BBy + -
B A S 3% 4 o JE WL Y L B0 AR N, K &2 DL 2R sk
BRI HELETE

3 o, 78 NP AL 4T, /N 5 H A 1k
P AR Ca,-P P B H /N EAEM & 34.3% ,
I H AT 25 I Wl 22 57 R K, JCHLBE s A 4 i, hi A
LB AT W% . SR 46 NPM R 41 F , /N 5
HAbAE Y5 AE 1) Ca,-P 5 (E 0 /N T /N MR R
Ca,-P {H/NZZ-FE KR AEM Ca,-P FI Cay-P ¥ 1{H
MEKREEW D E T 47.5% M 17.3% , H Al B
AW MA LB A $E 5 . X T Olsen-P, 7 NP
FE R, /N2 5 H AL AVE P 5/ 9 Olsen-P 7 #){H 44
INFZ AR R 34.4% o fE NPM jifi JE R, /N2 5 3
fAVE W) % VE 19 Olsen-P ~F- Y {8 35 /N 22 % AF 1 B AR
T 5.7% AH/NZE -E KEAE W Olsen-P - H 3 £
KEFMIRE T 53. 1%, £, 76 NP L T, /b
ZRAR BN AT LU e A Rk SR e
o B AE NPM Jiti B R, /N 22 56 7E 0 A R 5% 4
A AR ) WS A R, SR B OR MR B ok AR
AT DA b A RO SR A R, U R AR Y
B AE A — 5 W P9 n] ARG AR 4 3, X
A BEANAN 5 VE W AR PR 80 A7 o6, 5 58 1F b R
] VE 9 W Wi B 1 B B R LA 6, I R RE 9
F 35 53 W OR) FH 2R

K3 BIESEEzEATEBREESHEE
Table 3  Forms of phosphorus in soils under continuous cropping or rotation systems (mg kg™")

e 1k 1k TALHEIE 25 Inorganic phosphorus forms T HLE IR

Fertilization ' Tnorganic Organic
system Hotation Olsen-P Ca,-P Cay-P Al-P Fe-P 0-p Cayp-P phosphorus phosphorus

Ak W-C 13. 44 8.17 94.38 36.74  34.44 51.51 367.8 593.0 276.8

NP W-R 18. 06 11.0 91.96 36. 41 34.69 53.99 368.9 596.9 272.4

ABEA VLI W-C 66.53 41.0 156.9 41.20 39.74 61.94 379.2 719.9 288.2

NPM W-R 62.74 40. 6 158.8  40.86  39.84  63.83 3891 732.9 310.9

c-C 37.45 26. 4 128.1 38.50  31.82 62.71 375.6 663. 1 281.5

C-R 57.33 38.8 150.3 40. 02 38. 64 63.39 388. 1 719.2 305. 5

1 Note: W-C./N# # F Wheat continuous cropping; W-R: /N2 %4 Wheat crop rotation ; C-C ; 2K i# /F Corn continuous cropping; C-R : £ K58
{ Corn crop rotation; W-R Fl C-R AYAE 23 51 >~ 7N 22 5 HAb A $0 58 1 A6 S8 249 (500 5 K 5 L AB AR 20 58 4 19 2 {8 the value of W-R and C-R refers to

the average value of wheat and the other crops in the rotation and of corn and other crops in the rotation, respectively
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2.3 +tEBMERFSHSEHESTMENRZEN
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F4 R, HIEBERBERKME Qn 5 Ca,-P,
Cay-P Fe-P Ca,-P FIGHLBEZWM B E MK, 5
0-PR2RFMMNK, 5 A-PHXAARE . kK{HE
55 W B RE AT G Y I, RIS e e A 9 g B R B
5w Z WM Ak B S B R TE A Z W
KRIARE (05 AL-P Fe-P fil O-P [ 4H X MK
HAME S8R E, R - HXT B R WM 5 Al-
P Fe-P il O-P X RZ%E Y, LIEBRKZEWGET
MBC 5 Ca,-P 2l It # i AHC, 5 Cay-P FIA HL#E

Z I AEAE 2 SO OG . - HE B 3 I HF 48 B0 PST #E
—E R LA e R R A RERE PSS
Ca,-P.Cay-P Fe-P Ca, -P Fl A5 L8 &2 M B & A
K, H5O0-PERENML, 5 APHXLRAARE,
|- 198 5 25 0 B4 AN BE DPSS 5 Ca,-P | Cag-P Ca,,-P
A HLBE S 35 IE A G, 5 Fe-P F1 O-P 5 & 2%
EMSE, 5 AP ICRANRE, &5 LR A
TRME E BB R WA S 2 R EE Y
K Z L H R Ca,-P Il Cayg-P, iy LT DL A R 1
A R R R R AR B
ETERE

R4 TEBMERFSHSHERSNEXXR

Table 4 Correlation coefficients between soil phosphorus adsorption parameters and various P forms(n =14)

LSEE 224 FHLBIEZ Tnorganic phosphorus forms T LB LR

Adsorption Inorganic Organic
parameters Ca,-P Cag-P ALP Fe-P 0-P Cayy-P phosphorus phosphors
Qm -0.911"" -0.874"" -0.532 -0.716"" -0.657" -0.730"" -0.849 " -0.762""

k -0.092 0. 104 0. 380 0.245 0.374 0. 196 0. 168 -0.061

MBC -0.798"" -0.602" -0.092 -0.322 -0.204 -0.394 -0.522 -0.605"
PSI -0.865"" -0.829"" -0.494 -0.721"" -0.633" -0.747"" -0.819"" -0.851""
DPSS 0.991 "~ 0.908 ** 0. 455 0.647 " 0. 600 * 0.688 "~ 0.849 " 0.696 "

1 Note: * p <0.05, *:%p<0.01; Qm;fiz K[l Maximum adsorption capacity ; k ; 5 W fff i A ¢ 19 H %L A constant related to bonding energy;
MBC : iz K 2% #p € 77 Maximum buffer capacity ; PSI: i W 435 35 %% Phosphorus sorption index; DPSS ; # W 357 1f1 F11 ¥ Degree of phosphorus sorption satura-

tion

HI S Al UL, A HEw 22 5 W B Qm A0 &
5% PSI 5 T-P Olsen-P Ml CaCl,-P 2 [i] 1 & B

P 35 Y SR SGOC 2, 1T DPSS W Jz 22, B2 4 2 35 1F
K. MBC 5 Olsen-P I CaCl,-P 24 2 3% T AH &,

x5 TEBMIERHSBSTIEREINEFINRNEXXER

Table 5 The correlation coefficients of soil phosphorus adsorption parameters with soil organic matter and soil phosphorus(n =14)
SRR 34 Lk A . LA LT
CaCl,-P pH
Adsorption parameters T-P Olsen-P SOM

R KM Qm

-0.889""
Maximum adsorption capacity (Qm)
5% B fig AT G 1 AR K o121
A constant related to the bonding energy (k) ’
RS B MBC |
-0.582"
Maximum buffer capacity (MBC)
545 2 PSE )
-0.888""
Phosphorus sorption isotherm ( PSI)
L 44 B DPSS -
0.872""

Degree of phosphorus sorption saturation ( DPSS)

-0.904"" -0.852"" -0.737"" 0.364
-0.105 -0.087 -0.159 -0.157
-0.799 " -0.737"" -0.695"" 0.203
-0.872"" -0.794"" -0.763"" 0. 405

0.997"" 0.945"" 0.658" -0.203

# Note: # p <0.05, ##p<0.01; T-P:total phosphorus; SOM:soil organic matter
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5 T-PREBEAME, kEHYS BIRIERZH R
AN A LT R A 43 Y R A A
RGeS g S KR I E 1. SOM
5 Qm PSI fl MBC Z A fFfEM i A KR, 5
DPSS fA7E & B G, 28 LRI, R R & it
FIA BB 2 e o 9 Wl 3R die R W MR o | Wl R A
BB ECR 2 v e ) M BE R R A R R 22—,
TR R A ML A R A S RN e R
V18 F5 W B L A R R BSORT e K o A i R RT L
Fit vy A WA 2R 0 R B R

AP Qm Z[H A7 A fu A G, WA AL
JoT AT LA AR - S 060 i 3R 1 W B &, LR AT R AE T LA
TSI . — 7 T i A 3 R A ALIE FE 3G i
AT P [ B B T HE KO, ) i
A BB S it i 7= 2 0 HLRR vT D) 3 0 Ak £ AR
BB 3, T B D 0 5 v A A AR
B 3 — 7T, A LR T Rk K K A T LA W+
B 2R W RO b b e R AR R, B
e - Tl O S ) A AT AT S B Xl 1
W BRI 5 RE S A o R O, B AT ML B AR T 43
98 2 1 R B

3 4 i

K31t FH # IE B 3 5 A HLAE B e 34 T DL R AR
- P A A R B X A R C 25 B 2
F AR R A LA, - R K
SR, - e A 22 o E TR, X 5 Sui T RF ST
M 25 R — B0, 78t AR AH R B 25 18, K 058 1 o ]
PARRA 8l 22 100 B KW B . NP it IE R, AR
X T HABKEAE , /N 22 - K -3 5L 58 A R/ 22 -4 G
A AE AT DABEAR 30 B K i it . /£ NPM it T,
NG - R OR B AR RN 22 -0 5 56 A A HL At 5 1 T DL B
I R Fe KWl . KRR X T R R R
FraetEm g ma, B g i oo SR L7022 1, 6 F
IR R T ESE

S0t S T A g o - 3 A A R Y R R
B T E R 2R Hao 451 iy BF 5 45 SR A AR —
AR R A NS SR,
AT A TC WL A AL B BB 35 7 R
Hedley 4325 J5 ik 53 1, 2% BH i FH % 12 6 BH 2 3% fn
A S LB S A PLEE S R AR AE
SEUT BRI ST A SR, 23 a KT AR B 0 T 8 4 G
PLBEFIG HLIE S . SR 02 pr e &0, K

W NEff Fe-P Al-P Cag-P Fl Ca,-P {1 AH X % 12 #F
HAAFFEEM LT, {2 O-P F1 Ca-P )RR, HHL
PP 22 5 Al e 5O [A) 28 B Y 3 OC . FE i B AH
A A O T, 6 1 A 3% A T DA 3 vy 4 8 v A R 57
Gy 0, JUHAT DL N Ca,-P Al Cay-P & &,
VUSSR e VR AT LB IR H . S il B SR
T, I o DA VE L3 Y Ca,-P MG IR B K .
55 H A S A TN AR AR L, /N 22 - OK RS AR R A2 -8
AAE W DR e rh B S T HLEE B, M-
& Fe AR A8 AR 0 b &2 B L ) B
BN, KIWRAEXT T R IE AR, ¢ T X
J7 R SE SRR AR A A TS — L IR A
5T,

Bach I Williams"'*’ 2 3 X} 22 Fl AN [R) 2 A A B
M LIRS, A I - BE R B R dE B PST 5 Om 2
[ AT R 03 A OGO &, R AT PST A AE
9 Qm (AR FE Br ok R AE £ HE A W B RE ), Ib 4
PRE T HALBE ST A IESE L K
H DX SR 45 R R WY, PST 5 Qm 22 [ 77 E IR i 35 2
PERR (r=0.96""" ) A U745 R LB 1 1%
BER W PSI 5 Om Z JA] 2 4% 1 3% 1E A ¢
(PSI=0.318 8Qm +150.66,r =0.954"" ) , 5 DPSS
BB EFENMKE(r=-0.864""),5 MBC & 3% IE
I (r=0.669"),

P 3 A2 43 AT B 52 D AT A 38 AR R BUR A
A5 B A2 6 F 22 1 00 e (8] 05 R B, 2 S g S
XA e 5 R /N — A B B PR OB AR BE R AT
THAE ML T i 78 B TR AH G A AR Y 52 e AR R IR AR
Pl 5 - 18 4% 20 43 Wl X AT A8 i AR R BT A
T A S B AR R E PRI ($5 5 o B
HZ%): Ca,-P (0.844) > Ca,-P (0.162) > Fe-P
(0.143) >0-P( -0.082) > Ca,,-P( -0.070) > A&
BL#E(0.028) > Al-P( -0.019) , itk B,
Ca,-P X 4 38 A &% W 1 5Tk B K, Rl Ca,-P Al
Fe-P, o] LUK H B AE N G 5iwk . itk — 200k B i 45
S AT AR AR R B A Oy 5 A A AT B
WU 4% #r, 45 . Y = 0.469 + 1.543X, (R® =
0.985"" ),z X &y Ca,-P, & A1 )7 43 #7 3 9,
Ca,-P & 34 0wk 10 1B 5Tk &, 5 ok o &
FIN T 1l Tk R b R [ 25 TG HL B X A
Yy W Wl A RN AT SO 1) 3% A8 ] IE 43 A 2 R A — B
IR Y R B 25 % 20 5k 3 42 43 M 8 46 [ 1 43 b7 15
F, Ca,-P fl Cay-P & 45 20 85 19 32 22 8% U8, Wang
20 ST SE SR K T, BBy LR A Cag-
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P XA A% B ) B R R, Tl R A R D 35 B
T+ HBF5R £, AL-P Fe-P ,Ca,-P ,Ca,-P F1 Ca,,-P 13
MARWEA TR, XEEFHAWEKNERT 5+
BRI R AN 18 5 i — 25 SR IE
AR5 25 T 25 T LB I AH OC R BRIV IR
H7:Ca,-P (0.99277 ) > Ca,-P (0.9187" ) > 47 Ml W
(0.717°7) > Ca,,-P(0.706 ") > Fe-P(0.664"") >
0-P(0.6217) > Al-P(0.481) , (% T 5 Al-P X% R
EAN, 5 ALY S B R I R R 3 E A
%, G E T TS R AR B, M
MM, Ca,-P Fl Cay-P 5545 %500 (0 A1 56 M e
HARA HLBE  Cay,-P Fe-P Fl O-P [ A 5 M #B 1R & ,
TEAATT XS A Rl 1Y) B 08 AR R AR ARAIL, s &
S AR U6 BH I T 25 06 B X A A 1 T ik U )
FEAY 230 A 52 ) LA TR A5 ) W Ok 5 e A R Y
TR R R W B Qm 5 13 Olsen-P £ 1 3%
UM 3 5 ket 5 45 O R 0 25 B 9 4 AR
—H, HHEANLEYS Qm Z I FFTEN i35 177 AH G 6
F(r=-0.737""), 5 DPSS fF 1 W & E M X (r =
0.658" ), FRMEFIZ" W52 % W], SOC 5 DPSS f£1E
W FE R R (r=0.9100"" ) , 5 Qm fF1E
BFEAMKE(r=-0.5169") ,3X 5 A W52 45 R
A3, A BT T AR S e R
WICR GRS A e, m A
B 1522 W) b b, /> A 9 T gl 2R 19 R T e A I B 3
F R R R I A LR B B S R
TR Tt P P LA s /0 A S E POl W BRE AR L AR T R D
2 O URE Y S WD A BB E A HL T B 0 Bl 4 W R
1T P 2 9 L5 O o AU T 11 W82 B, 2 O 2
FE R, PO Y Qm {5 + HEAT ML 2 8] 17 ¢ &
FR LA TE A OC . 3X — J7 T U B A L BT xE - E
WA Bt 52 M) %) LR, g — T A e R A 5 1Y
52 2 PR AN () A e W B 8 ML) 1) 22 S, R A AL
Jo % A 8 W 2% W R R 1 A 5 e AL B A AT R R
— B
4 45
1) K301 9 E A A HLAE £ A AT DL IS + e B R
(14 o R M BfE e, R 3B 4 A L T DA s AR 4 g o 3R T o
WG B B o AE X T Ho A4S A RN AR, 78 NP e T,
IINFZ - K- R A T AR AR 1 8 Y R KR W
TE NPM it iE T, /22 - R OK &/ AT DR AR 1 58 0 i
KWW

E 49 %
2) KA AL AT LA A 38 rh 45 Bl OE S B9 8 R AL,
KR ARt mT LU 5 52 b 3 b & 2 S Y & B

A it AE AR [) A 2% 44, AR X T b 8 1 o 1, K
W /INZ - R B8 A RN 22 -8 W5 AR T DL IR 4 4
A DA 4 38 rp 45 TR A8 JO LI 5 B R,

3) K 8 1 A 3% A R LA i 8 b s
ey, JUHXT Cay-P MRS HCR T H B E . @R R
KOz AL 5 4347 22 B, A6 d6 5 A K M+ SR JE L
BEIEAS |, Ca,-P X5 200 A9 5 ik fe K o
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FORMS OF SOIL PHOSPHORUS AND P ADSORPTION IN SOILS UNDER
LONG-TERM CROP ROTATION AND FERTILIZATION SYSTEMS

Qi Ruisheng' Dang Tinghui'?"  Yang Shaoqiong® Ma Ruiping' Zhou Liping’
(1 College of Resources and Environment, Northwestern Sci-Tech University of Agriculture and Forestry, Yangling, Shaanxi 712100, China)
(2 Institute of Soil and Water Conservation, Chinese Academy of Sciences and Minisiry of Water Resources, Yangling, Shaanxi 712100, China)
(3 College of Resources and Environment, Gansu Agriculiural University, Lanzhou 730070, China)

Abstract Forms of P and P sorption parameters in soils under different crop rotation systems in a 26a long-term fer-
tilization field experiment in an arid loess plateau were determined for study of effects of crop rotation and fertilization on
forms and adsorption of the phosphorus in the soil and relationships between soil phosphorus adsorption parameters and
phosphorus forms. Results show that both long-term crop rotation and long-term fertilization reduced the maximum P ad-
sorption capacity (Qm) of the soil; relative to other crop rotation and continuous cropping systems, the application of nitro-
gen and phosphorus fertilizer (NP) reduced Qm of the soil under the Wheat-Corn-Pea crop rotation system, and the appli-
cation of NP plus organic manure (NPM) had a similar effect on Qm of the soil under the Wheat-Corn crop rotation sys-
tem. The same in fertilization, the Wheat-Corn rotation and Wheat-Pea rotation systems significantly increased the contents
of various forms of inorganic phosphorus, and the soils were higher in available P under long-term crop rotation than under
continuous cropping, especially in Ca,-P. Correlation analysis shows that Qm and phosphorus sorption index (PSI) were
significantly negatively related to total phosphorus (T-P), Olsen-P, CaCl,-P, Ca,-P, Ca,-P, Fe-P, Ca -P and organic
phosphorus (p <0.01) , and to occluded phosphorus( O-P, p <0.05), too, but insignificantly to Al-P. Soil organic matter
(SOM) was found to be in extremely significant negative relations to Qm, PSI and maximum buffer capacity( MBC) , but
in positive one related to the degree of P sorption saturation ( DPSS). Path analysis and stepwise regression analysis show

that among the inorganic phosphorus fractions in calcareous Heilu soil, Ca,-P contributed the most to Olsen-P.

Key words Long-term rotation; Long-term fertilization; Adsorption characteristics; Soil phosphorus forms



