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HORASVEY A

BT TWT9T. SR, ARM TN P AR LL Ca)p-P HEEXFAES, ZETHL P BRI 57.7 %, I
WIEMBRP (O-P), 57 17.9%, 1 Al-P. Fe-P. Cag-P 73515 5.9 % 5.7 %+ 10.1 %, f/DHIK Cay-P, HA

2.8 %, e, BIESTHL P HLLLFE + NP

i Cay-P. Cag-P. AL-P DL N AbFEFAK, 1M Fe-P.

O-P. Cao-P LL CK AbBRfA%; KHIHEALK L P &AL A% S A 5 m, #6 P AbBEEZLE Capy-P. Cag-P.
AL-P [WFEAIC, 1T P ALZE 2 Cayo-P [MFEMFFT Cay-P INARER . 5 1990 ELLEL, CK ARFRIYH TR N ALEERR O-P.
Cayo-P HHEINAL, HABKL & MR 1f NPy FSAF + NP h36. 136+ NP bSR3 niass. Ak
BN LA P RIS P A AR RSN, 15 08 P RRA K. [N T RSN P S1EY &
FIARSEE T, ER BTN P 5= BRI PE, Cay-P. Cag-P. AL-P #Bik3| T B /K, Ll CagP 5

e NP 3o
KA, Myt THUBES
S153.6; S155

MY EK TR R EITEZ —, il P JE
F 42 R 2 — L 10 % ~ 25 %, 11 75 % ~ 90
%lt PR LLAS [F 25 iR b A1 B ageh U1,
Lk, P AE T A 2EAT W REAETEAS, DLAKT
VEMIA R E— B2 B AT 2 K% . 1957 4F i
Sk SFHL. Jackson$ H F & P e 1 LIELHL P 4y
WO NE R IR T LHEN P LRSS
A RIE AN e e E N /Sl ut S
BT — AN R . A A5 K AT AN R
FE. AFENETER Ca-P Gkl g —2¢, DKk L
I FH T DA R0 20 00 A0 Ik L5 P S ar )
WEFT A AN D )8, 1989 4, B . Bias w15 A
Olge i KRR MBS, $R-I T —ANE R T Kb
TIETHL P IR R H 3B A A
FAR 4 A -4 b o 32 A () IR S Ak I
VAR RN RO AN RV HE— 20 7 i 1 — 5 . IR
J\ESFIRE A 3 PP, R AE Rk 1 2 B HoR
AR T A SR, A KPR P RIE
A A KA R FOITRE TR &S . A SRR
FERORE S WS RTR r ARFR, R 25 AERK A it A
RIGH I L3ETENL P IBSAGEAT TIE, IS
1990 AEU VAR ] Acb B - S8 FO 00 52 45 RAT EL AL, R4
WA TCHL P ER e EAn 41 N EHL P OTEA.

1M Fe-P. O-P. Cao-P WARLE] T 2K
AR

et SRS AR B OC R . [FI
XA P A4l AR S AR R A
RIEBEAT 208, WEFUIENL PS4 AT Rt
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1.1

AR 2 1978 - FFAAHEAT K AR5 o £
T AR e X X )| B B R
BHIHRE AR I A -

I EHEON Y 1, JEHEBE A, AN
T FANIX o % Z AP K i 573 mm, 78
K660 mm, THEEF 1.2, =0 CHR®HN2 H 28
H, &HK 11 26 H, ¥, & H% 2719 K,
Ui 3959.7 °C; =10 CIWPIH 4 A 20 H, %H 10
H 14 H, #1. &H% 177.3 &, UL 3312.2 C.
1.2

AR ILE 6 ML OAHEAE (CK); @N
90 kg/hm”> (N); ®N 90 kg/hm® + P,Os 75 kg/hm®
(NP); @F5FT 3750 kg/hm® + N 90 kg/hm® + BE4F i
P,Os 75 kg/hm® (1978 ~ 1986 4F Jyiiti 5 #F 7500
kg/hm?) (Straw + NP); ® + % 75000 kg/hm’
(Manure); ® 13 75000 kg/hm® + N 90 kg/hm® +
P,Os 75 kg/hm® (Manure + NP). 43abFH 1 666.7
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m®, 1990 “EFFEA K 400 m?e KHUE K&K /NERAE
JrAe W H N EAKE, & N % 46 %itH, P
O R L BERRAT , 1 PoOs H AR S il o 45 A T4,
TN AL, SAPUR 20 ~ 25 ghkg, &N 1.5~
2.0 g/kg, P0.8~2.5g/kg, flfiE N 180 ~ 250 g/kg,

1

HHP 30 ~ 40 glkg, A K 280 ~ 350 g/kg. 1978
FEMHE A YU, 1979 F T AKERERTE N P
B, LG RERHitE FH 7 v 02 A N2 ARGk G T ALIE,
9 kAT N, PR, SRR, AUEERE R, (Kt
8 NI RN

(2004 )

Table 1 Physical and chemical properties of tested soil

Ak B HHLC 4P 4N P g pH
(gkg) (mg/kg) (g/kg) (mg/kg) (mS)

CK 13.86 533.1 0.78 1.8 0.27 8.18

N 13.76 545.4 0.91 1.9 0.50 8.12

NP 14.83 764.2 1.00 15.5 0.51 8.22

Straw+NP 16.86 874.2 121 17.2 0.51 8.19

Manure 17.70 765.7 1.15 12.6 0.37 8.15

Manure+NP 19.86 898.7 126 28.0 0.72 8.16

1.3

KFETTi: T 2004 423 H AR 0 ~ 20 em
TERFIREL L kg, AFHIEN, K EEimS .

e 70 oML P ALo3 (R 2 SR P A o
TR H A o 7l M, AR A S SR
FHI & 715

Koy e Ak B35 KT SPSS B!,

2

2.1 P
2.1.1 bl P AU S B IE A
HENR AR EE 1 EHL P LR B S T2 2. il

2 P

* 2 WMLLAEH, AKMELELH P AL
Ca-P (7 GHL P LLtil I K, Y45 70 % e4q, 1 H. Cayo-P
(5 51.7%~65.5%) >>Cag-P (4.8%~13.7%)
>Ca-P (7 0.9 % ~ 5.0 %liAi), a4 bk 135
tHEAL P LA Ca-P TEAFALE, M HIRH 40 & B s
(1) Cayo-Po AR 73 A3 A A Bk s M, A (10wl LU
IR E 2 P (O-P), 7 15.7 %~ 20.1 %, Al-P. Fe-P
I 3.4%~8.1%, 42%~6.9 %.

551990 4F ML P 4143 AR kAT e &
I, HEETEHL P AL TRESEIRAS NI CK R N Ab 2,
T PEESSRIF) Cap-Py Cag-P. AI-P Fll Fe-P [IAHR & &
HOAT T FEAR, AR A1 O-P F Cayo-P [RAHN 7

(o)

Table 2 Percentage of inorganic phosphorus of various fractions

Ab L Ca,-P Cag-P Al-P Fe-P O-P Cayo-P
CK 1990 4EFE 1.2 7.2 4.1 4.4 19.3 63.8
2004 AFEHf 0.9 6.7 3.9 42 19.7 64.6
N 1990 44 1.3 7.6 4.9 5.1 19.2 61.8
2004 AFEHf 0.9 438 34 5.2 20.1 65.5
NP 1990 44 1.7 113 7.0 52 16.1 58.7
2004 AFFf 2.9 12.8 7.4 6.0 16.3 54.6
Straw+NP 1990 44 1.9 12.2 6.8 5.1 16.7 57.3
2004 AFFf 33 13.7 6.4 6.3 16.7 53.6
Manure 1990 44 1.6 8.6 5.8 5.4 17.7 60.8
2004 AFFf 35 10.0 6.3 5.4 18.7 56.1
Manure+NP 1990 44 2.9 12.6 7.3 53 15.3 56.7
2004 AFFf 5.0 12.7 8.1 6.9 15.7 51.7
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HIWA AR, ME P AT SRS T Ml Ny P
Ab BRI AUIEAL AT ECL It K AL B R, Can-P 7 B W
B4, AR Cayo-P I FFK; Cag-P. Al-P. Fe-P,
O-P MIARX SRR . ko Hr 4l R,
T3 P R A TSRS, AR P ) ERAS P AL
1M P AL PR S Cayo-P FEAFEFN Car-P B 5

2.1.2 WL P B gt & AR E N
3 WTLUEH, &3 15 ARt AR AL 38 1 3 R
BT P S EAR R A TR KA, KA L
) CK AbBE T I BTN P & s sk 7
KA N JE (ND Ab#irh, +3E Ca,-P. Cag-P.

3 P

Al-P & RS gl i Hask iR # L CK b3
Ko X TR Dh Hjit N ASFRAE ) A K B 974y
BRI 7t P, T3 N RUENV AL, (EHHEDXT P
(IR CR T, A 358 P 2™ HARS . CK AREE T
TN ZENAL, AEDRIAKZ R T R
Xt 15 P Z AN, B N IR, Fe-P (14
HEEH FHETHEAZ, O-P Fl Ca-P 44 LT+
HAE A K. NP F5FF + NP. 3%, 3% + NP
W, Cap-P. Cag-P. Al-P. Fe-P. O-P ¥4,
HH L Cap-P BN AW, Cap-P FENIEH T
B

P (mg/kg)

Table 3  Fractions of inorganic phosphorus and total inorganic phosphorus

LbE Cay-P Cag-P Al-P Fe-P O-P Cajo-P MTCHL P

CK 1990 4EF¥ 5.3 32.8 18.8 20.1 88.1 291.1 456.2
2004 FFE 42 29.8 17.4 189 87.7 288.1 446.1

N 1990 4EA4¥: 5.9 354 22.7 23.9 89.4 287.2 464.5
2004 FFE 4.1 21.6 15.5 23.6 90.7 295 450.5

NP 1990 4EA4¥: 9.6 63 39.3 29.3 90.1 328.7 560
2004 FFE 16.9 73.7 05 34.8 93.5 313.9 5753
Straw+NP 1990 44 10.2 64.7 36.1 27.1 88.8 304.3 5312
2004 FFE 19.1 78.4 36.7 36.1 95.7 307.3 573.3

Manure 1990 4EA4¥: 8.6 453 30.3 28.5 93.2 319.6 525.5
2004 FFE 18.9 54.4 34.5 293 101.8 305.6 544.5

Manure+NP 1990 44 16.9 73.4 42.7 30.8 89.2 331.1 584.1
2004 FFE 31.7 80.7 51.7 439 100.4 329.5 637.9

MW 3 ERTLLEH, 6 FiAFALLEE S, T8
Bl P B4l R LIS, Cay-P. Cag-P.
Al-P &L CK Ab2E, Fe-P. O-P. Caj-P LN
RPN TR A P38 + NP ACEE S & f s
FitF + NP AP & TEACHL P #H NP AL BAH Y,
AL FRAFAE D AR A N IR PO AR TR NP
AhEE,  RARIX AL A 3 P FIIRZE PR
] 25 AL, i B AT X T R LR B T X — &
I\//[:J\[IO,B]o

(1) Cap-P: J7 203 W1 W], KALHE Car-P 5 HE[H]
22 BB TR K (F=82.685", Foo=10.2,
Foos = 4.77). Cap-P XHAEH) HAT 0 1 (A i,
Kl Car-P & EZ /D HEBSYMAR P &=, 16
K K, Ca-P &8k 4.1 ~ 31.7 mg/kg.
CK AbHE 5 N 4B 55 Lk 1990 H29/b 20.8 %A1 30.5
%, Il NP S5 AL BEHRAT B 14 0, Bt T 75 % LA k.

AT AbFE v, [N ARBEEL CK ARBED 0.02 % ),
FoARM I CK B INKZ 2.5 %/iti, L3 + NP
Ab BB TN E A L, BT 4.31 %.

H LSD 37 2 H L, KL CK 4 FELE N &b
Pz o 2 2= e, i S A AL 3 2 T ) 22 R A 3|
TR NPy 138, AT + NP B2 G
BEER, —HG5HADGEEN B K 1%+
NP Ab# 5 HARATAT AL BEAR A ], A B K.

(2) Cag-P: J5 257, &AbH Cag-P 2
] 22 ik 3] T B K (F = 224.8117). Cag-P
TRAE 21.6 ~ 80.7 mg/kg 2 [i] . N ALFEEL 1990 4F ik
b1 39.0 %, CK ALER /> T 9.1 %, NP A5 + NP,
TR ERLE 1990 R MELIT T 20 %, +3& + NP
ACBRICHT 3 R AL B R INA T 2, R 9.5 %. N 4bBHE
Lt CK AbH/> T 1.82 %; NP FEifF + NP, 3% +
NP AbHELE CK AREHEIN T 7.63 %- 8.48 %- 7.98 %,
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T FEALBEIE A D 4.52 %,

H LSD v5iH47 2 B LA, 15 1 NP FEFF + NP,
13§ + NP AbBRZ (Al ZE e AN, 15 At b B 22
SRR, AR AR ) 22 SOl B K.
FAEH T Cag-P AN 13 + NP>F5HF + NP
>NP> 1% >CK>N.,

(3) Caip-P: J7 250 HTRM, HALFE Cayo-P &
[ ZERANEE (F=3.9), —8EAN Cayo-P KA 2
RAE, AW P IR, % 3 £W], Cay-P 7E
TIER AR, FEAE 288.1 ~ 329.5 mg/kg X
i), KA -3 Cayo-P 2/ B2 il 1 RER IR 52,
R R RS PATIR L, CaP R E
551990 fELLER, BN (30 2.7 %) F5FF + NP (3
1.0 %) 4bFEAL, NP, 2. 3 + NP AFL
AR 4.5 % 4.4 % 0.5%; 5 CK LLE#HA LTt

H LSD ¥:347 2 H R, CK 5 N abBiz
LR EZER, CKE 13 + NP A2z R,
N 5136 + NP B 2%, 136, 54T + NP
NP AP [ ZE e AR, A P AN 52,
B CK. N b5 42 + NP AP AT X 5, 1Y
LA AL B TC A 5T 2 5

(4) O-P: J7Z4p#ra W], #-4bFE O-P & HEla) 22
Sk BT WK (F=6.952"), &1 87.7~101.8
mg/kg, NN P BEE) 179 %, N> T R
BEEE . —REA R O-P A P R E 45 1A,
i P X O-P #AHE . 5 1990 4EEL%:, BL1-2¢ + NP
WERME NG Z (12.6 %); 5 CK ILER, TFekbriig
2 (2.59 %), HUCh 3% + NP A3 (1.99 %).
AN P X HJRAN ] 5, 33X 0 AR 1k 148 1 W i
FELEAE P I E, (A BEBH O-P R n] Re e 4b A di &k
P I MAEIRIH

I LSD VLT Z H L, CK ALEEFI N 4b B
NP. FifF + NP LB ZERARE, M5 13, 3%

4 P

+ NP b FE 7= Sl 3% . NP FSFF + NP AbBR 5 G
A HEHEAN R . CK 5 N AL (1] 25 A 3,
TG4 + NP B MR B

(5) Al-P. Fe-P: J7 24y MR, #AbEE Al-P.
Fe-P &0 22 Sp AL #IA ) T # W 3% K°F (Fap =
60.877 "\ Frep=26.321"). Al-P. Fe-P /5N
15.5~51.7. 18.9 ~ 43.0 mg/kg. Al-P. Fe-P J£R1%
TIEP AL P METIRE, LI E—REEA
U BRI, AP 5 Cay-P A2 HEAH 4
Fe-P 5 Cag-P F724MEAISI, 5 1990 4FLL#:, Bk
CK FI N 4b#ish, HAhX LB AP Fl Fe-P #iH
e Al-P iR 2 e 3% + NP AHE (21.1 %),
HUOE - FAEFE (13.9 %); Fe-P it +3% + NP 4t
P % (42.5%), 5 AP ANFEEFSAT + NP Ab#HE

(332 %) bbb (28 %) WEZ. 5 CK 4

FEAHELES, AL-P [ N ACFE R R4, JLAHECE B,
HEA 3.14 % ~ 5.38 %; T AL Fe-P #iLL CK 34
T, HEEN 1.04 % ~3.92 %, MINER ALP /b,

LSD £LLEE, AP fEfr Ak, CK 4Py
N ARBTG5 25 e, X P A Ak 3 A Ak 3 2
W2, R A Ab B e s 36, RS FF + NP
NP Ab3 =2 () e 22 5, 15 S A AL B2 () B
WEES. 13 + NP B ST A B E A,
HIk®) 75 E K F. Fe-P kb, CK 5 N
AbPEZ [A]. N 53R 0], NP S5F5FF + NP &b
PH ) 425+ NP AL P2 R 22 53 AN . 1 CK AT N
AEPEE NP, FSHF + NP, 3% + NP 4b# =4 2 A
ZE Stk WK
2.2 p
P ZHE AL KIE LR LRk 4. P %K
HEN T35 F AL Cag-P, HMTEHL P LR
1) 48.6 %, HAKh Cap-P, HAEAL 17 29.0 % A,
FRUCH AL-P, 17 21.1 %, Fe-P fil O-P *F-H 5L %M

%

Table 4 Conversion rates of inorganic phosphorus between fractions

AbER Ca,-P Cag-P Al-P Fe-P O-P Cayo-P
CK 10.9 29.6 14.1 11.8 3.9 29.6

N 12.9 98.6 51.4 2.1 9.3 -55.7

NP 47.7 69.9 20.9 35.9 222 -96.7
Straw-+NP 21.1 32.5 1.4 21.4 16.4 7.1
Manure 54.2 479 22.1 4.2 453 -73.7
Manure+NP 27.5 13.0 16.7 243 20.8 3.0

W AR = (2004 £ P S E-1990 £ P &) /MNP FLEH,



538 +

% o537 %

[f]2h 16.6 %, Cajo-P EATLIER, HA2 T, Cag-P
PERPE AT TGRS, fE pH 7 ~ 8 IIRETH & 1%
i AT 30 2 JLBE RN, S B 1) pH i
18 VUL, fEIXFh 3 b i 8 Olsen-P £ & , | Cag-P
(A R R ARA I o Cap-P S TR K MR 6.
P #F RN IS AL SR ZTENL PR LAl v] LU
fift PB4 2= F 2R A ) 1) R

X TEASTEHL P 5 R AP IRANOAH DG PRI
(£ 5, R Car-P MR, THEHRL P. N
(AR DGR AL B T M 8 K1, e R 50
N T ar =0.9417, rap=0.986", ran=0.912",
Too1 = 0.8343, 190s=0.7067, n=6, Ca;o-P 54 P %
BASEYI S (r=0.939"), 15545
PES K2 Fe-P, r=0.854". JFEEATLHLP 5 pH

2.3 P EHARYEAK, HRIE S B E VAR
5 P
Table 5 Correlation coefficients between inorganic phosphorus fractions and soil properties

A3 Ca,-P Cag-P Al-P Fe-P O-P Cayo-P STHLP
HHLC 0.941%* 0.720* 0.811* 0.812* 0.905%* 0.821%* 0.844%**

g p 0.986%* 0.925%* 0.973%* 0.980%* 0.759* 0.967** 0.988%**

4P 0.930%* 0.746* 0.884%** 0.884** 0.675 0.939%* 0.880%**

4N 0.912%* 0.818* 0.820* 0.881%* 0.895%* 0.815% 0.882%*

3 0.720* 0.610 0.699 0.854%* 0.46 0.852%* 0.735%

pH 0.232 0.605 0.463 0.331 -0.1 0.275 0.408

E: To01=0.8343, 150s=0.7067, n=6.

2.4

KA 25 R, il N B #HR CK
WFEF R BT NBE, i NP JEALFE CK AL P 2%
Hhn. HEAEAEL R ONEAR U, FEAT +
NP (4051.5 kg/hm?) >3 + NP (4003.5 kg/hm®)
>+ (3735.0 kg/hm?) >NP (3456.0 kg/hm®) >
CK (2188.5 kg/hm?) > N (1536.0 kg/hm?®).

S TEATHL P SEY = A i1
Cay-P. Cag-P. Al-P 5 i B W IEMHIG, Fe-P,
O-P. Cao-P WAL R T W E/KF (R 6).

6 P
Table 6 Regression equations and correlation coefficients

of inorganic phosphorus fractions with yield of the crop

THL P B [ELEp AR R EL
Cay-P y =5.9505X+116.67 r=0.8888"
Cag-P y =2.5571X+66.477 r=0.9390"
Al-P y =4.3973X+65.451 r=0.8914"
Fe-P y =6.3845X+12.227 r=0.8270"
0-P y = 10.104X-748.74 r=0.7910"
Cay-P y =3.6829X-918.29 r=0.7650"

H: To01=0.8343, To0s=0.7067, n=6.

FIEATHL P Cag-P L5/ M M B 835

(r=0.939"), Cay-P 5/ BRI NN T4 3 £ (r
=0.8888", n=6), A4 Cay-P, Cag-P ZAEYHTLL
RSO P e 2 Pl AL-P T
BB T W EKE (r=0.8914"), KT Cag-P,
W ALP 75 Lo R R P U XHF ALP,
TN O T A AR 2 T e Rtk . s s Al
2GS ALP SRl L BGR R B R £, P AR
I SR AL R BB A o A A N
TR K st -3, otk ALP
H P L AT R R £ . Taylor %588 ] e M
(1) A1-P Fl & SR (P B 0 A it e A AbE 38 -, RS
FE 3 AR, JUHORLE ST P& 2 K Tk i
RS . AT 45 R b, 2/DnT LIk ALP 2
— Rk P Y,

Fe-P S5EWr B MEIE S T BE KT (r=
0.827), WEWIAT A AE -3 (¥ Fe-P [R5 R4 E K&kt
FrgEAK . T FeO5 BBLIHUR MRS, 11
S 1 O-P SR AR AT 2% P USRI, (HE 6 W]
DA, O-P L WML (r=0.7917), 4
ik, GertER AR LA BRI R S, 12
AIRNE L O-P REAAEWIAT 2 P YR IK T RETE 2R
/Mo Cago-P SEFTH TN P SEY 2 1A
SRR, (AR T BFAKF (1=0.765),
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XEIEARTONL P e ER R/, W&
6, f3iH O-P (R eI Dk iy I R SR = ot
BRI, O-P BRI 1 ANHr, P2 i ingy 10 /N
s YK Fe-P. Cay-P. Al-P. Ca;-P. XIMEMF=
kI /MA Cag-P, BEEIN 1 ANHAL, 1EH)™ &
AN 2.5 ANAL, BUAR Cag-P XHEMIA R, HEE
MR, FTLATTIRAN K

3

(1) “Pu 2B LT P AL Cayo-P 4,
21 TEHL P B E Y 57.7 %; Hh O-P, 5 17.9 %;
Cas-P 15 10.1 %, Al-P Fl Fe-P 43l 7 5.9 %A1 5.7 %,
AL Cay-P HY 2.8 %,

(2) HINCALEE, KBS THL P & 844 CK 3
+3& + NP AbEEEEW EFHEHA . Ca-P. Cag-P.
Al-P FiE A N PR, Fe-P. O-P. Cajo-P LA CK
MBI, SIEASTOHL P LIS + NP Ab3lig =

(3) 5 1990 4 EL%E, CK AL & RS TCHL P
YRR, N AHEHER O-P. Ca-P A IN4h, H
RTCHLP #A F B NP, F5FF + NPy 138, 1358 +
NP Ab# 5 FEATCHL P 2 ETHES.

(4) KHMEAE 3000 P BLRLL Ca-P 3, JF
DL Cag-P &%, KN Cay-P Fil AI-P, FRIRH
Fe-P. O-P I Z, Caj-P IEATLIE.

(5) gtk ERM, SMESsES P 5 HIES
P A IE B A KT, UEZERL P v LA
R T EIR, AT P 3R A H SR .
BRI AT LA, APE 3 AR AN AE P ISR
PER @ )8, /b n] AU P I GRS P IREAL
AN NG R R

(6) Y BLTHL P SAEY S BTk
Jlii 7 & Cag-P>Al-P>Ca,-P>Fe-P>0-P>Ca;(-P,

1 &b, WIEJG, WEsH). L3R AR 1L B
M BEFI R, 14, 1995, 27 (6): 286 ~ 287

2 WIETG, Ensh, maY. B RAHI L kK
HERE S BN, T3, 1995, 27 (2): 57 ~ 59

30 XUEFS, TRARBL DA FORE AR B A T
SR AR A 1 I RN K 3 R L ORI
FIAE Lk, W FHZE AR 24R, 2000, 11 (3): 360 ~ 364

4 IRBHFR, vhILog, VRS KA A HUIE XS £ 5 KR
FRL AL B S AL 2. IR 2003, 40

10

11

12

13

14

15

16

17

18

19

20

21

(4): 593 ~ 598

FIFH, FRE, EAIE, BhE, ALESC ANE
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EFFECTS OF LONG-TERM FERTILIZATION ON FORMS OF
INORGANIC PHOSPHORUS IN CALCIC KASTANOZEMS

WANG Ping"? LI Feng-min'  LIU Shu-ying® WU Yin-ming® WANG Juan®
( 1 College of Resources and Environmental Sciences, Gansu Agricultural University, Lanzhou 730070;

2 The Key Laboratory of Arid and Agro-ecology, Lanzhou University, Ministry of Education, Lanzhou 730000 )

Abstract  Variation of forms, contents, and bioavailability of soil inorganic phosphorus in upland Calcic
Kastanozems of the Loess Plateau under long-term fertilization were studied. The results showed that the fraction of
Ca;o-P occupied the largest percentage, or 57.7 % of the total inorganic phosphorus in the soil. O-P came the next,
accounting for about 17.9 %, and then was followed by Al-P, Fe-P, Cag-P and Ca,-P, which accounted for 5.9 %, 5.7
% and 10.1 %, respectively. In the fertilization treatments, Treatment M+NP was the highest in inorganic phosphorus,
whatever the forms; Treatment N the lowest in Ca,-P, Cag-P and Al-P, and Treatment CK the lowest in Fe-P, O-P and
Cajo-P. Long-term fertilization also affected relative contents of inorganic phosphorus of different forms. The
phosphorus consuming treatments (N & CK) resulted in decrease of mainly Ca,-P, Cag-P and Ca;(-P, whereas the
treatment of phosphorus application did mainly in degradation of Ca,y-P and accumulation of Ca,-P. Compared with
the findings in 1990, phosphorus of all fractions decreased in CK. In Treatments N, phosphorus of all fractions,
except O-P and Ca;(-P, declined, but in Treatments NP, S+NP, M and M+NP, all fractions showed increasing trends.
Different treatments had different effects on available P and potential phosphorus, which, however, had nothing to do
with unavailable P. The correlation analyses of different forms of inorganic P with crop yield were conducted. The
correlations of Ca,-P, Cag-P and Al-P with crop yield reached a high level of significance. Among the three, Cag-P
was the best correlated with yield, and Fe-P, O-P and Ca;,-P were also significantly correlated with yield.
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