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Changes in organic phosphorus content and forms under long-term fertilization
in plowed layers of fluvo-aquic soils

CHEN Jun-Ping, WANG Jin-Fang

(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract Based on long-term fertilization experiment (15 years) , the Bowman-Cole phosphorus-grouping method was used to
study the effect of long-term fertilization on the forms and content of organic phosphorus in calcareous fluvo-aquic soils. The results
indicate that organic phosphorus content ranges 22.35 ~66.95 mg-kg ™' in surface soils, accounting for 4.47% ~9.86% of total
organic-P in the soil. Among the various forms of organic P in fluvo-aquic soils, moderately labile organic phosphorus is most pre-
dominant, accounting for 58.93% ~82.40% of total organic-P content. Long-term fertilization significantly affects organic phos-
phorus content and forms. Labile organic phosphorus and moderately labile organic phosphorus increase in PK treatment but de-
crease in NP treatment, with a significant difference between the two. Application of organic manure increases moderately resistant
organic phosphorus content in the soil. Significant correlation exists between alkaline phosphatase activity and moderately resistant
organic phosphorus (R* = 0.772, P <0.01).
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ARolb = 1% 2008 16 %

£%0.445 g- kg ', 2 0.5 g-kg ', B HLEE 22. 35
mg - kg ' ,pHS.65,

Ik CK(X IR, AL ) \NK PK NP.1/20M
(BHAE) +1/2NPK.OM 1 NPK 7 b3, 4 RE
o MRERR47.5m*, KK 4 X4, FEHLHE
F o RERH R R R K, BEAC b o B AR 45, 47 AL
HELERAE . HoA NK.NP.1/20M(EHLAE) +1/2NPK
M NPK Ab3H/NZE | B oK # B AT 3B E , PK AL 28 /)

FEKRBE IR RERE, NitEE, OM AtH 4%
AR 0 5 A — YR A , A5 36 AE o FE KA B DL 3k
18, HaREALFE A 1989 4E JF 46 #E 47, A HLAE (OM)
IR Z AT 0, B0 84 4 500 kg - hm ™
(ABEEEE) , i EE B A RS RAR 0, LIRS
AHUE SRR, A YUIE S 8 & B G i, i A
XSt NNP K ZoEE. UENENRE, B
PUEH ) P K A R# 4 P K ALIEAN 2 .

1 RABRHBARMAE
Tab.1 Fertilizer rates of experiment plots kg-hm ™
W Jita A i 360 ANE(N) BEAE (P,05) HPRE (K,0)
Crop Fertilization time N fertilizer P fertilizer K fertilizer
N FLHE Base fertilizer 90 75 150
Wheat JE I Dressing fertilizer 60 0 0
5 S FLJE Base fertilizer 60 60 150
Maize 38 It Dressing fertilizer 920 0 0
1.2 SHAE 2) ,NP.NK,OM.1/20M + 1/2NPK NPK 5 /> kb 3

T2 E R A H,S0,-HCIO, JE bk, 158
SRR R R ] Olsen 311, + 384 LBk 2 4 % F
Bowman— Cole 43 £ 75 ¥:1'0 | 1 338 s % W5 5% Bl R
FEogmE . MR B R A SPSS 11.5 4iit
L7 gL
2 ZEREHSW
2.1 KEHEEMHELEGIHRILAENZI

F2 R, KB HAT 15 4(2004) j5, NP NK,
NPK.1/20M +1/2NPK 4 M AbEE kR + 35 b A DL
SE X CK AR, H A NP A3 /9B HLIE B & &
1,5 31.21 mg-kg™",OM H PK 2 4~ 4b 39 52 % &
CK 7, H i PK AL B A A HLBE B B HR i, b 66.95
mg-kg ™, ArEI R 4.47% ~9.86% , %
M EXTIR CK ZHRBHEEEZRKE, XA
el THARAEREMLEE (W NP) EMEK
BAF, N 8 E B A LB b 2 5 T B A I i AL
B (PK) FAEW A AR 25, ATt A B9 Bl K 3K 4 3%
BELED RHFETEIHORE, A LHEMH
B LAY S B SR AT A BT N, B AR
WA S FERMEERK, EERBUEHT, A
VBB RA FTHRMESE . HHAARPE MR
HF, 5t A TC AL BE E A A B AE X 5 m #F )2 £ 4
FHBTERRA —ENBR, BHREFEE
R 7K o
2.2 KEBEXN#HELEEEENBHEREESE

ML B 2
Zat 15 FHEE KR 5, 55 B CK M8 (&

BELEEHEAENRES RS I, b NP AL HE
YA VLB BEAR, 4 1.53 mg-kg ™', b CK 2 2.35
mg-kg ' GLiT TS5 R KB NP 435 CK Z JA] 2
FEBE KT, A PKALHHZ +IEEA L
HEESXR CKMHEA/NEY M, BEEFAEE,
Hibb 53 CK ZRIZRBAREE, PEEMNE
AHLBE A BRI 5 A VU8 A LA AL A, B
NP.NK.OM.1/20M + 1/2NPK.NPK 5 4~ 4b 3 % %}
B CK fI%, PK Ab 3 H X BR CK &, HoH NP 43 i i
AP BRAK, N 18.39 mg-kg ™' o KT HT
GER R T A AT 53 IR CK 22 8] 22 R Ak R A 2 8
K, HSLKRGAH L, PK .NPK.1/20M +1/2NPK |
NP 4 A~Kb 3 ) 15 YA HLBE 0 36 o LB #0 A
Whn. ULBH7ESE NGt PLE K B A KM+ 4, i
AL AL RE 3 0 S A LB R P A
MBS B, X SR ABI RS R -5,

St F #2980 A LB, R BEIE /9 NK A1
Xt CK BN 7E R B P B ERm, L%
RIE 1T ] 10 45 J5 NK A0 B 5 08 98 /> 1 X BR CK 3
W38 K 5 X F Hh VE M A PLBE , NK AL 38 X B CK
FILH AR LAY A, B AT 5 47 8] 3 0E 8 K, BB IR
B R Ak 2k HEAT 1 IR B RE S T X AT RE 5 W AL 3R
MELEBEAIR(RERBR) EHEKRTE
Y E AN R A 5, PK AL 3 A 15 MG HLBE A
HE A LB E R S IR o R P A R R A K
MK, FEREEETVBEN R ERHE T HmA
PLBE Y 551k
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*2 MIMEXIEENHBASTL
Tab.2 The changes of the organic-P forms in plowed layer of fluvo-aquic soil kg-m™*
A LB *Eiﬁﬁﬁ’ﬂl?ﬁ *E%Z’Eﬁﬁ’ﬂl@? %ﬁ%ﬁﬁmf%
Labile organic-P Moderatel.y labile Moderately. resistant Highly r(.esmtant £ WL
b Iy organic-P organic-P organic-P B
Treatment Year P - - P Totfll
Content % Content % Content % Content % organic-P
(mg-kg™") (mg-kg™") (mg-kg™") (mg-kg™")
Befor?jﬁ)ﬁeiment 1989 1.41 6.31 14.78 66. 14 5.10 22.82 1.06 4.74 22.35
CK 1994 2.48 3.24 44.32 58.00 7.51 9.83 22.10 28.93 76.41
1999 2.75 4.44 29.62 47.78 3.64 5.88 25.97 41.90 61.99
2004 3.88b 7.02 45.10ab 81.60 6.29a 11.38 0.00 0.00 55.27ab
NK 1994 2.17 3.30 29.35 44.56 3.75 5.69 30.60 46.45 65.88
1999 2.67 5.55 23.97 49.81 4.61 9.59 16. 87 35.05 48.12
2004 2.00ab 5.41 27.59ab 74.67 7.36a 19.92 0.00 0.00 36.95ab
PK 1994 1.59 2.61 32.14 52.75 3.23 5.30 23.97 39.34 60.93
1999 2.30 3.64 52.07 82.52 6.01 9.52 2.72 4.31 63.10
2004 4.02b 6.00 55.17b 82.40 5.75a 8.59 2.01b 3.00 66.95b
NP 1994 2.29 2.59 35.55 40.16 4.39 4.96 46.30 52.29 88.53
1999 3.51 3.81 51.98 56.49 6.53 7.10 30.00 32.60 92.02
2004 1.53a 4.90 18.39a 58.93 11.29b 36.17 0.00 0.00 31.21a
1/20M + 1/2NPK 1994 2.20 2.42 35.39 38.84 2.84 3.12 50. 67 55.62 91.09
1999 3.83 5.36 36.20 50.63 9.04 12.65 22.43 31.36 71.51
2004 2.47ab 5.22 32.26ab 68.13 12.62bc 26.65 0.00 0.00 47.36ab
oM 1994 2.19 2.90 39.33 52.09 3.19 4.22 30.79 40.79 75.49
1999 3.38 4.29 45.33 57.63 11.49 14.60 18.46 23.47 78.66
2004 2.25ab 3.64 44.97ab 72.69 14.65¢ 23.67 0.00 0.00 61.87ab
NPK 1994 1.77 2.31 34.69 45.20 4.03 5.25 36.25 47.24 76.74
1999 3.88 7.69 28.18 55.85 8.98 17.80 9.42 18.66 50.46
2004 3.29ab 6.72 34.86ab 71.16 10.35b 21.12 0.49a 1.01 48.98ab

2 [ 5 2 /] — A5 A ) B R ] 22 57t ik 3K F (P <0..05) 5% R 4150 A HLBR 5 BRI E 20t o The difference between the figures fol-

lowed by the same letter is not significant at 5% level. % stands percentage of different organic-P forms to the total organic-P.

2.3 KHEEXHELTEPFREELEFTNHMNTE

EEANBR RN

15 FRBEMRI LR KN, iEAAVCH 2
RETHELEIEREEAINHEN T E, 1/2
OM +1/2NPK F1 OM W5~ 4k 3 o BE AR HE A LBk &
BRI A 12.62 mg-kg ' f1 14.65 mg-kg ', 35 E
%t B8 CK 341 6.33 mg-kg ' $18.36 mg-kg ', 53t
ST RB B B EKE. WHER LS, EAE
PUE EZR A ISP AR Eia, x5 8T
WL RAR TR, AEIEA S
BEANBEMKEMAEY, E T MY EE
Ve AR HETEHLIE 1 A HLBE RO B 4L B i A
ML — A b AR5 A N A PER KR
BERERNRA X M TERBEEAIEE, TA

FREAL BRI B Ay 5 4F#Bk B B RME, TR Rl S B9 10 4F
H R R, 2 2004 AELFIE AR BBATEAS I
6t AL B 2% AR, TR A A MLl 2 B 1) L A 9 1
BROANIIE SR,

Xt & CK i P AR E A HLBR7E 15 4F A 2246 6
B — B . HoAth Ab B AR AL A R B O — B, 1R
KT S FERMEA T, MAE)E 10 £ EU 8 1
Fto TTRER W A A TR A DL B A9 SR R IR T fie 32

T HREE A LAY R
24 MEIEPHEMBBREBESSAS AN
P i

TR VLBETE LM AE Y A T REE AR T
BEATHAG, AT T B AR T A 3 T A
PREG Y TEVE . Ho , BRER AR AR 5 A MLBR A9 B 4L &
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Fig.1 Alkaline phosphatase activity in the plowed layer

under different treatments in 2004
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