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H 1
, FP 7 1 CK( ) NP K NPK; NP NK PK
NPK (kg hm'z) 'N 112.5 P20 K50;
1 P K 2 P 2 K,
, 4 63 M’ (15 mx 4.2 m)
1.1 1.2
Olsen 6
1 (0 20cm) (1990 )
Table1l Basic physcd and chemicd propeties of the il in the experiment (0 20 cm) (1990)
Tota N Tota P Tota K Hydrolysable N Avdlable P Avalable K pH (H,0)
O\A(gkg-l) it 1 S o1 -1 -1
(gkg™?) (gkg™) (gkg™?) (mg kg™ %) (mg kg™ ") (mg kg™ ")
48.2 2.2 0.7 25.2 239.7 17.9 190. 8 7.02
FP 1990 (p<0.05) NPK NK
FP :0.25 mol L~ *NaHQO; (p<0.05) ,
CarP( ) ,1 nol L™ *NH;OAc Cag-P Al-P N K Al-P
( ) ,0.5 mol L™ 'NH4F Al-P( CK : 1
) 0.1mol L NaOHNzxQ0;  Fe P( ) K NKl '
Al-P 40 kg™,
0.3 mol L~ “NeySOrNaOH  Oc-P( o A
) 0.5l L™ *H, S0, Cayo P( ) Car P2
SPSS10.0
PK>NPR,K>NPK >NPK; >NP >
2 CK> NK, C%—P
; PK Cag P
, NPRK NPK PK NK
2.1 CayP CagP A-P OcP
(p<0.05) NK
1 15 , Car P
Cag P , Cax P NK
CagP AlI-P OcP Al-P
(2] NP NPK, CK
’ ’ CaQ-P NEK> PK>
‘NP, K> PK > NPK, > NPK > NP > NK > CK
A2| o K (SK NPK >NPK, > NP> CK > NK,
\ Car P , NP, K
NP K CarP
NP PK NPK NPK, CarP
CK NK , 4
: NK CK :
Il
% (R W e
CK
(Oc-P)
1 15 CarP CarP A-P , , ,
OcP [22] OcP

Fg 1 Changesin Ca-P Ca-P Al-P,and Oc P in Hapli-Udc Ihu
nols dter a 15 year fertilization experiment
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4
NPK 10.9 mg kg™ *, NPK; oo} i mIF OO
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Fe P ‘NP> NPK > NRK > Fg 3 Changesintotd P(TP) , irorganic P(I-P) and organic P(O-P)in
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NK , :
- Cour P NPK, (p>0.05)
NPK>NP>PK >NK > CK > NP K > NPK; , CKNK NP NP
NPR.K NPK  PK CK NK
(p<0.05) OP ‘NRK >
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FHg 4 Changes in raios  CxP TP, CarP TP, and Cag P TP in
Hapli-Udic Iohunosls dter a 15-year fertilization experiment
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CarP _
Ca P . 5% "
5 15 A-P Fe
POcP TP
A-PFPOcP TP FeP>AI-P>
Oc-P FeP CK ' '
4.44% 8.8%, : I I I
FeP :
CcP )

122% 0.73% ,  NK>NPK>CK 6 15 op tp
>NP>NRK>PK>NPe NPK ( Fig.6 Changesin ratiosdf organic P/ TP and inorganic- P/ TP in Hepli-
1 29%) ! CK (1' 18%) 0.11% Udic Iohunpls dter a 15 year fertilization experiment

>NP>NPK>NK>CK,
OPTP  FATP 40 %,
1 CK>NK>NPK>NP>PK>NP,K>NPK,
2.6 Car P
L 2
l 3 CarP 2 .
15 , ., NPK 0.4%,
5 15 Al-P FeP OcP ,
Fig.5 Chang%inratiodAl-P/TP,FeP/'.I'I.D,éndOcP(TPin Hepli- NPK ' 050
Udic Iohunpsils dter a 15 year fertilization experiment
NRK  PK , 53.6 %
2.5 OP TP FPITP 28.5%,
6 15 , oF 2 ,Car-P
TP P/ TP O P TP pH
65% 72% , ‘NPK; > NP, K> PK pH 6.13 6.38
2 Car P
Table2 Changesin OM, avalable P, Ca-P and pH in Hepli-Udc Ihumpolsin dfferent trestments
oM (gkg™ Y A o Avdlable P (mg kg™ ) B % P pH
Treatments (mg kg™ Y
1990 2004 1990 2004

CK 48.2 47.3 -19 17.9 10.4 -41.9 10.2 6.38

NK 48.2 48.0 -0.4 17.9 10.0 -44.1 7.4 6.31

NP 48.2 47.8 -0.8 17.9 18.9 5.6 17.4 6.35

NP,K 48.2 47.4 -17 17.9 27.5 53.6 29.5 6.23
NPK 48.2 48.4 0.4 17.9 16.2 -9.5 20.5 6.21
NPKz 48.2 47.4 -17 17.9 19.4 8.4 19.7 6.13

PK 48.2 47.2 -21 17.9 23.0 28.5 21.1 6.37

1) A: (2004 OM - 1990 OM) /1990 OM x100;2) B: (2004 - 1990 ) /1990 x 100
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FORMS OF PHOSPHORUS IN HARL I-FUDIC ISOHUMOSOL S SOILS AFTER
LONG TERM FERTILIZATION

Lin Dexi*® Fan Xiaohui?® Hu Fengt Yang Linzhan? Han Xiaozeng'
(1 Cdlege d Natural Resources and Emvironmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)
(2 Irgtitute d Sail Sdence, Chinese Academy o Sciences, Nanjing 210008, China)
(3 Cdlege d Resources and Environment, Fuian Agriculture and Forestry University, Fuzhou 350002, China)
(4 Northeast Ingtitute d Geography and Agricultural Ecdogy, Changchun 130012, China)

Abgract Change informsd phogphorusin atypica Hapli-Udic Isohunosols (black oil) under a 15-year long-termfer-
tilization experiment was gudied. Resuts show that accumulation of il Al-P and Cay- P was postively related to P gpplication
rate ; goplication of NK gimuated the plant to absorb CagP; and the concentration of Occluded- P(Oc-P) was decreased. P go-
plication did increase the content of Fe-Pin the black il , but did not the content of Cag-P. In terms of content in the black
il , the variousforms of inrorganic Pwere in the order of FeP> Cayg P> Al-P> Cag P> Car P> O-P. Pfetilizer goplication
increased organic P in the il , but it did not increase the content of organic metter. Ingead , the content of organic metter
dropped to a varying degree in different treatments. Application of N 112.5 kg hm ?a” *and P20 kg hm™ ?a” * could keep +P
in balance in the il .

Key words Longtermfertilization; Hapli-Udic Iohunmosol ; Forms of phogphorus



