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Fig.1 Dynamic changes of soil Olsen—P under different fertilization treatments in nine years
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Table 1 Changes of labile P in soil cultivated layer under

different fertilization treatments in 1983 — 1991

4 H £y Year 9 fFju1 AL
Treatment 1983 1988 1991 Changes in nine years

I 13.4 10.7 9.7 =37
11 13.4 19.2 17.3 +3.9
111 13.6 15.6 17.2 +3.6
v 14.2 2.5 21.2 +7.0

TEHEBHRER R SR+ AL KHER: KA EBEAEBME L v i T 5
HRERERE A, HEEMERE TR, S5 H KBB4 3E 1) AT - 35 1 5%
Z8 b, 9EMMMT P 4mg / kg HEHARESSEEIEEFRE B BET KL%
HEBEE, 9P T P Tmg /kg. JUFRE IL I AL SE7E R8T 8 sE B 22 . &b
AR TE B PR sh SR TES W E, HelBUHH AR BSOS R
EAFMBEEARE TES8KS A, THESSRFEREIERHBEE—EN
KFE L.

hift—£ TR PR EEE BN AR, & 25 T RHEACAER R AR B
T REABER MRS R,
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Table 2 Transformation of residual phosphorus in soils under
different fertilization treatments in 1983 — 1991
9 ERA VY IEMEME B2 R 9 SF g2 T B
BOE BaRR ENRE O EENSE Increase of soil Olsen—P
| (kg /ha) (kg /ha) (kg /ha) (kg /ha) in cultivated layer in
P taken up nine years
P P from Residual P
Treatment apphied taken up fertilizer in p P dR B %
in nine in nine in nine - cultivated (mg /kg) (kg /ha) % of
years years years layer residual P
11 129.6 131.4 48.0 81.6 31 7.4 9.1
11 172.8 130.4 47.0 125.8 32 77 6.1
v 268.8 174.0 90.7 178.1 53 12.7 7.1
wmER 96.0 43.6 43.6 52.4 21 5.0 9.5
9 S R LR TS YR BRI 9 dEch gt HEdE T R R
Increase of soil labile P Increase of soil
&b H in cultivated layer in non—labile P in cultivated
nine years layer in nine years
Treatment SR B % GTREB %
P (mg /kg)  Pikg /ha) % of P (mg /kg) P (kg /ha) % of
residual P residual P
11 3.9 9.4 1.5 30.1 n.2 88.5
III 3.6 8.6 6.8 48.8 117.2 93.2
v 7.0 16.8 9.4 68.0 163.1 90.6
EER 34 82 15.6 18.4 4.2 84.4

* A IV i AR RIE A5 & 5 P B A R AL

R 9 Frh, RETIEPIEEBHEAEEBEEN WH R AR A AR, BaEER /D
FIEBIC(AAE IDA 12% HRBEHEA TIEHEBE, HAm 80% HEMBE; § 6 F—K
KFE s (AL D) BN 7% 1 88%, HETIEHEUBAEHER KT SE
FE/MNEEHABIREARET OFE—-RKNNE. HIVATHEZN, 9% KRBT
ATIEHEBE. AN FEEE BB B A BB G P R LR, 45
RRIESER IR EA G ER LR E T4 1L

FREGR BT HE S IRE, Fin, Mattingly (1957, E| § Russell®) ###%
EERAREHEKPARER, INHEESE#RER T 35— 45% MR BB stA
EHEBERE; #1B Johnston(1977) Pkl BEATHE A 37 — 4% BYAEKIBEHEA T I 1R
FEC T, BRTHTUEEEBMTERR( EREERA2P RNV FE—A) & BX—
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FFERABIETHERS Ca,—P KEE, HKE Ca—P. . Fe— P Ml Al-P, 3¢
O—P f1 Ca,—P M mad/ D EAR T4 8. i LT HLBR A 708 KA, A Ca,—P
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F4 1983 — 1991 FE R EIHEROHIFE T o B AERIBSE T IRA R IHHE P
Table 4 Distribution of residual fertilizer phusphorus in soil effective inorganic

phosphorus sources under different fertilization systems in 1983 — 1991

7% 8 B B Ca,—P 8
| P (kg /ha) Increase of Ca,—P
Treatment Residual o7 7R AR
fertilizer P P (mg /kg) P (kg /ha) % in residual
fertilizer P

II 81.6 4.1 9.8 12.0
111 125.8 39 94 7.5
v 178.1 8.1 19.4 10.9

SEEIE 52.4 4.2 10.1 19.3

Ca,—P.Fe—P Al—P
Increase of Ca,—P, Fe—P and Al-P
=
i 7R R
Treatment
P(mg /kg) P (kg /ha) % in residual
fertilizer P

1I 7.0 16.8 2.6
111 9.7 23.3 18.5
v 1.8 28.3 15.9

HEe 2.1 5.0 9.5




B K% BEACARE GG T LB R R
1 1L A 2 e 3 LB 4 87

MR 4N, ERFSEARIEHLT,. REENBEN 25— 30% T YA
BB, Hh4y 1 /3 HERHEREH Ca,—P . FEBICHA 7 A AR, LAl
BITREEA KA, LA R IDEZE 6 £ — WM R (L 1D EAHFH TR
B DA BTN, S ABEEE N Ca,—P M R Ik T RHLBEAE, Hitt, &
SRAGER IV AR B 5 A R ICHL R IR AY 5 L 3R (B 7 T AL 38 10T, B3 eh Ca,—P 1L
FIRERTEE. -

34

I 7R A KM LROBRkBREE 1) £, FFE e KERIE — HBE SEY
BORBE AR Y, AR DHE B RS R R R S KO RE LR A
BBy KT, ZREBTREVE. B, X—HEHETUERFESOEY™Z, T
B A BBOK T, HEZ R RERE + S AR K A R

2. WEBE T AARFEXN T HELEABBEKTFHBRBEAR. 56 F—KKHNEH
b, /NI REBECA A TR 5 IR ER B MR BT, AR IRBEE h AL
Bl — Ca,—P.Ca,—P. Fe—P. Al-P M FIHER, AT HSEHNERBEEEN1/3,
METHEN A 1 /4.

3. MERKEBIEE S 80% P mmig BB E H, AMUEY T E&E N T8E
TRARBIKTHBOR B, HRE I FERBREC L P 10mg kg, HEKRKR
FFEE LB TRHERN, RS —RERE, RANEHERETERK
R B

4. FEFEDBEN T RE TIRARBRE A S CIE B A U B AL, AT RESHE 265K
BiFely Ca,—P B LBIBALAE DR R A K, XA Frdt— 5.

8 %X X K

LR K IR RIS B e B, 199 BIEMEEARE T LMfFENLREL I LEEsEN
FHOL EHLBeRE. LR, 533 %4,

2 BRERCKE. FIR REE 192 RURGPRERMEBBERTR UL S hRmErEs - HERd
WA RAVIER PSR AR R, RAAS¥ER, B3H34, 86— 297,

30 g 1985 RRESHEASRAMNK. LHER. F 16834, 97— 103 i,

A . EHIE. 190 AR MENBREME . E 525 24, 101— 1023,

5. Olsen, S. R., 1983: Evaluation for fertilizer phosphate residues by plant uptake and extractable phosphorus. Soil
Sci. Soc. Am. J., 47: 952 — 958,

6. Russell, F. W., 1973: Soil condition and plant growth, 10th edition, Longman, London. 600 — 601.

7. Johnston, A. E. and Poulton, P. R., 1977. Yields on the Exhaustion land and the changes in the NPK content
of the soils due to cropping and manuring 1852 — 1975, Rothamsted Report for 1976, part 2: 53 — 85.



88 + : 4 ¥ ® 4%

CHANGES OF SOIL PHOSPHORUS POOL UNDER LOW —-INPUT
PHOSPHORUS FERTILIZATION SYSTEM
II. SOIL AVAILABLE PHOSPHORUS AND THE COMPOSITION OF
SOIL INORGANIC PHOSPHORUS

Chen Xin Yu Wantai and Shen Shanmin
(Institute of Applied Ecology, Academia Sinica, 110015)

Summary

The results from a nine-year field experiment on a carbonate cinnamon soil indi-
cated that the continuous low —input of phosphorus fertilizer with 14.4 kg P /ha annu-
ally could slighty increase soil Olsen—P and labile —P to the level as“non —deficiency”
of phosphorus but far from setting up a large available phosphorus pool. The
application of phosphorus fertilizer combined with recycled phosphorus from pig ma-
nure every year seemed to be able to set up a large available phosphorus pool
finally. The role of phosphorus in pig manure was similar to that of fertilizer phos-
phorus in improving soil available phosphorus pool. However, the application of phos-
phorus every year with low dose was much better in increasing soil Olsen—P,
labile—P and Ca,—P than the treatment with high dose once every six years.

Key words Low —input phosphorus, Available —P, Inorganic—P



