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@ 410128 2 030031)

Bowman-Cole

(N) (M2NP)
5.59% (NP) (My) (M:N)
(M:NP) (MzN) MNP 92.7% 133.8%
133.9% 191.3% 172.1%  201.5% N
205.1% ~ 420.5% MNP 420.5%
70%
S158.2
2.85 mg/kg pH 8.06 CaCOs; 13.55%
(-2 1.2
8 @ (CK) @
e N ® (NP) @ (My)
el ® (MiN) ®
(MiNP) @
(M:N)
(M2NP)
7 1 3
21 4 mx6m
460 g/kg P,05 140 g/kg
3.64 g/kg P,0s
2.46 g/kg( )
1 81.9
1.1 kg/hm?  163.8 kg/hm?
1988 55.38 kg/hm?  110.77 kg/hm?
( 1.3
) ( ) 2009 (0 ~ 20 cm)
1988 (0 ~ 20 cm)
5.64 ( 3 )
0.445 1.23 g/kg 13.95
(49971040)
* (gailanwang@hotmail.com)

(1986—) E-mail tsyangyanju@126.com
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£ 1 HEAYHERLE (kg/hm?)
Table 1 Fertilization of treatments

(N) (P205)
CK 0 0 0
N 0 120 0
NP 0 120 75
M, 22 500 0 0
M;N 22 500 120 0
M;NP 22 500 120 75
M,N 45000 120 0
MNP 45000 120 75
(8]
Bowman-Cole =( /
)x100%!! Excel 2003 DPS
7.05
2
2.1
2.1.1
[10]
2
1.63% 0.78%
242% 3.37% 3.56% 3.66% 3.71% 7.22%
(CK N) M,NP
M;NP NP
[11]

N
3 (NP MNP  M,NP)
NP
3 (M; M;N M,N)
3 M,NP

M;NP NP
201.5% 191.3%  92.7%
M,N MiN M;3 M,N MiN M,

172.1% 133.9% 133.8%

2.1.3 AN [ it N Ak 3 GE SR A AL 25 21 53 1R 5

M 2 i LA, N AFEE PS4 & B
X, JUI 2 i AL S s AR A WL~ R
M PERR R, 43 B0 BB T 12.8% A1 19.8%. X
e T R KA T AR &N, EYX IRk
SC I P 1 4 SR8 2k i A - rh s A ML 0 A
PELLES S, R WAED RO s 75K WIRE v IR 2
T, R A LR AT DU A DA T T i 1 B A 0
A 6 A b AT WU 21 7 & 35 o0t I A B
i, 2R E R R K WA U NS &
B4, O 0 T 205.1% ~ 420.5% it X LA
MNP Kb FE 8 & 835 . U8 WA HLAE L5 4k 27 B e
Bc it ] DA B S b SRS A LR B A i AR
WEAELE) 6 AN Ab B 55 5 AT Le b 255 A WL 5 P AR
PEAHLBE & =, nliEmT 115.0% ~

bl 153.7% F1 11.9% ~ 43.0% fH2 AR EE, i
2.1.2 HMIEBENE ) 6 AN Ab B = AR v AT LB S 0) JRUAH LG 4
2 1 26.3% ~ 166.4% 7 5k B W K
F2 KEHTREELETIEGNR. 2. GIBEERSFEITETL
Table 2 Changes of soil organic matter, total P, total organic P and organic P fractions under long-term different fertilization

(9/kg) (9/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
CK 7.17d 112 cd 18.29 de 0.39 be 8.45a 8.34a 3.99¢c 2191c
N 7.13d 1.08 d 8.46 0.34c 8.06 a 8.26 a 3.20¢c 20.48 ¢
NP 7.72d 1.34 abcd 32.48 cd 1.40 ab 2045a 9.93a 5.04 bc 4221b
M, 9.43 ¢ 1.39 abc 46.80 bc 18la 2144 a 9.33a 6.11 abc 51.24 ab
M;:N 10.97 b 1.32 bed 46.93 bc 1.54 a 18.17 a 11.78 a 10.63 a 51.23 ab
M;NP 11.01b 1.57 ab 57.46 b 1.78 a 19.19a 10.06 a 9.37 ab 63.83 a
M_N 13.74 a 1.42 ab 52.71b 1.19 abc 20.52 a 1193 a 8.87 ab 59.62 a
M,NP 14.46 a 1.62a 116.92 a 2.03a 19.90 a 10.93a 10.18 a 66.06 a

P<0.05
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22 [16]
1 [17]
1.66% ~ 3.07% 2.37% DPS
30.07% ~ 48.44% 39.26% Y=-957214
15.57% ~ 40.31% 27.94% + 88.743 1Xq — 7.141 4X5 + 18.136 5X3 — 4.752 8Xa
11.93% ~ 20.76% 16.35% (R*=0.876 2) X1 Xo X3 X4
N
[14] [15] NP
MNP
3
2.3 &)
)
19.8%
(3
3 i P
100
§
%’ 80
% 60 -
=
KR 40t
=
Q@ 20 .
. b o .
NP M, MN MNP

1 FEAEEELH 5> B HL R LA

Fig.1 Percentage of organic P fractions under different treatments

R3 ITRENHMSRESHNBMNMEXMSE

Table 3 Correlations among Olsen-P and different forms of organic P

1
0.896 7** 1
0.593 6 0.703 8*
0.750 8** 0.657 0*
0.797 4** 0.620 7*

1
0.875 4** 1
0.603 2* 0.768 0** 1

nN=9 rgo5=0.602 rg9:=0.735
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Effects of Long-term Different Fertilization on Organic Phosphorus
Forms in Cinnamon Soil

YANG Yan-ju', WANG Gai-lan'", ZHANG Hai-peng', ZHAO Xu',

XIONG Jing*, HUANG Xue-fang®

(1 College of Resources and Environment, Hunan Agriculture University, Changsha 410128, China;
2 Institute of Dryland Farming, Shanxi Academy of Agricultural Sciences, Taiyuan 030031, China)

Abstract: This paper studied the forms of organic phosphorus in topsoil by Bowman-Cole’s method. The results showed
that phosphorous efficiencies of all treatments were increased compared with the control except N treatment. Phosphorous
efficiency of M,NP treatment was the highest, increased by 5.59% compared with the control. The differences of total organic
phosphorous of NP, My, M;N, M;NP, M,;N and M,NP were significant and respectively increased by 92.7%, 133.8%, 133.9%,
191.3%, 172.1% and 201.5% respectively compared with the control. Labile organic phosphorus increased most in organic
phosphorous of all treatments except N treatment, increased by 205.1% — 420.5% compared with the control. Labile organic
phosphorus of M,NP was increased by 420.5% compared with the control. Active organic phosphorus and moderately resistant
organic phosphorus were the main components of Cinnamon organic phosphorus, accounting for 70% of the total organic
phosphorus. Labile organic phosphorus and moderately resistant organic phosphorus contributed most to the available
phosphorus.

Key words: Long-term fertilization, Cinnamon soil, Total organic phosphorous, Organic phosphorus forms



