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Effect of long-term fertilization on the content and
turnover of soil microbial biomass P

WANG Ye-qing HAN Xiao-ri® MA Ling-ling  WANG Ling-li ZHAO Li-yong LI Xin
College of Land and Environment Sciences  Shenyang Agricultural University ~ Shenyang 110161  China

Abstract Long-term application of chemical P fertilizer and organic fertilizer could increase SMB-P content especially
organic fertilizer but application of single chemical N fertilizer could decrease SMB-P content. During maize growth peri-
ods SMB-P increased first and then decreased and showed a peak value at the metaphase or anaphase of maize growth
periods. After one growing season SMB-P content was lower than that before fertilization. Long-term fertilization could
increase the P supply amount by SMB-P there was a significant correlation between P supplying amount by SMB-P with
maize yield and P uptake. P supplying amount of SMB-P took up 11.79% —~ 34.46% of plant phosphorus uptake
amount. Turnover time of SMB-P was 0.68 — 1.61 year in different fertilization treatments and fertilizer application could
extend SMB-P turnover time but single application of chemical nitrogen fertilizers could accelerate its turnover. There
was a significant correlation between SMB-P and soil P fertility.
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119.6 ¢/kg N 5.6 g¢/kg P,058.3 g/kg
K;0 11.9¢g/kg
N 120 kg/hm2 P,0s
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2006
1.2
3
1 6 160 m?
9
1.1 CK N NP
M, N M;N
1979 NP M,NP M,
- — 3 N M,N N P
2005 2006 M,NP
ML 18.75 t/hm® M2 37.5 t/hm’
1 0—20 cm
Table 1 Basic chemical properties of the soil tested 0-20 cm
Treatments }II)ZHO Org. C Tot. P Avail. P Org. P Tot. K Avail. K Tot. N Hydrol. N
g/'kg g/'kg mg/kg mg/kg g/'kg mg/kg g/'kg mg/kg
CK, 6.50 9.22 0.38 6.1 130.1 20.70 116.1 0.80 105.5
CK 5.43 9.19 0.34 2.3 91.7 9.36 54.9 1.81 91.4
N 5.12 8.12 0.37 2.4 81.0 9.95 46.2 1.86 89.7
NP 5.33 8.30 0.49 21.5 150.4 10.47 52.7 2.01 91.6
M, 6.06 10.04 0.64 58.3 195.0 10.08 55.4 2.07 104.2
M;N 5.69 10.58 0.64 70.3 200.3 9.96 54.9 2.09 99.6
M;NP 5.87 10.00 0.74 88.1 215.6 9.65 56.5 2.06 96.4
M, 6.06 10.58 0.81 97.8 280.1 9.58 66.7 2.14 101.8
M,N 5.87 11.10 0.77 98.2 298.2 10.27 72.2 2.12 107.6
M,NP 5.69 11.48 1.01 147.7 336.3 9.20 67.5 2.03 100.5
Note CK, 1979 Initial soil in 1979.
1.3 61 4°C
2006 4 22 <5d
0—20 cm 2
4 22 35d mm 10 ¢ 6 3
5 27 — 7 2 30
8 7 9 12 10 20 mL 1 mol/L NaOH 20 mL
S 5 0—20 cm 5 min 25C

0.5 mol/L. NaHCO; pH 8.5
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1:4 25°C 30 min 200 r/min 3 24.54% 7 2 8 7
Bp
Bp= F-ulF /Kp
F uF SMB-P NP SMB-P
Kp 49.27%
0.40 ¢
NaOH
Olsen
SPSS 11.5  SAS SMB-P
Excel 2003 SMB-
2 p 1.89 4.24
2.1
SMB-P >
13-15 SMB-P
SMB-P P=
0.05 SMB-P SMB-P
0.73~14.49 mg/kg SMB-P
> > > >
2 SMB-P
2 2006yr
Table 2 Changes of SMB-P content in different treatments
SMB-P content mg/kg
Treatments 22-Apr 27-May 2-Jul 7-Agu 12-Sep 20-Oct Avg
CK 1.35 ¢ 1.71 f 1.82 ¢ 3.39f 2.48 ¢ 1.07 h 1.97
N 0.77 h 1.27 ef 1.72 ¢ 3.03 f 1.71 h 0.73 g 1.54
NP 2.52f 2.52e€ 2.84 1 4.11 e 3.06 fg 1.66 f 2.78
M, 4.77 e 4.97d 5.80 e 7.83d 5.17d 2.87d 5.23
M;N 4.80 e 524 ¢ 5.17 de 7.64d 4.25e 246 e 4.93
M, NP 6.07 d 6.55 cd 6.68 cd 11.01 ¢ 6.86 ¢ 4.48 ¢ 6.94
M, 8.65 ¢ 10.75 b 13.91 a 12.15b 9.75b 4.92 b 10.02
M,N 8.91 be 10.53 ab 12.62 b 12.43 b 9.37b 4.73 be 9.76
M,NP 9.79 a 11.92 a 14.49 a 13.53 a 11.99 a 531 a 11.17
Note 5% Different letters means significant at 5% level. The same below.
2.2 SMB-P
SMB-P 2
SMB-P 7 2 9 12
SMB-P
20 ~30°C
SMB-P 8 7 SMB-P
7 2 2 SMB-P
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SMB-P 3
SMB-P N
2.3
SMB-P
SMB-P
3 SMB-P N
2.07 1.00
1.62
SMB-P
SMB-P SMB-P
SMB-P
0.68 ~1.61 16
SMB-P

NP SMB-P SMB-P 68 100 115 d
SMB-P 3.81
P 107 SMB-P 0.71 1.04

1.20
3 2006yr
Table 3 The yearly turnover amount and time of soil microbial biomass P in different treatments
Turnover
A VI o I P
% a vhn? DM
mg/ kg- a ke/hm?

CK 2.32 ¢ 2.05 fg 4.37 e 110.89 b 0.90 d 491d 15.61 5.06

N 2.30 f 2.26 f 4.56 e 148.13 a 0.68 e 5.13d 16.42 8.75

NP 2.45f¢ 1.59 h 4.04 e 72.57Tef  1.38Db 4.55d 32.02 9.77

M, 4.96 e 3.05e 8.01d 76.53 de  1.31 be 9.0l ¢ 35.83 10.52

M;N 525 29l e 8.16 d 82.82 ¢ 1.21¢ 9.18 ¢ 32.68 12.37

M, NP 6.53d 4.94 ab 11.47 ¢ 82.63 ¢ 1.2l ¢ 12.90 b 48.07 11.42

M, 8.9 b 5.26 a 14.24 a 71.06 f 1.41 b 16.02 a 30.75 12.09

M,N 7.88 cab 3.71d 11.59 ¢ 59.37 ¢ 1.68 a 13.04 b 44.53 13.13

M,NP 9.18 a 4.70 b 13.88 a 62.13 ¢ 1.61 a 15.61 a 54.05 13.84

= + % =1/2 x 100/ =1/

kg/hm® = /

Note Yearly turnover amount = Yearly accumulative mineralization P + Yearly accumulative assimilation P Yearly turnover intensity % = 1/2Yearly

turnover amount X 100/ Yearly average SMB-P amount Yearly turnover time year =1/ Yearly turnover intensity P supply amount of SMB-P = Yearly average

SMB-P amount/ Yearly turnover time.

SMB-P
SMB-P
4.55~16.02 kg/hm’ 3
SMB-P SMB-P
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SMB-P
11.79% ~ 3
34.46% NP 14.20%
25.16%—34.46% NP 11.79%—~34.46%

1.61

SMB-P

SMB-P

r 0.821  0.800 n=8 1905 =

0.68 —

0.632 15 =0.765

SMB-P

2.4

0.964 0.992

0.21%~1.15%

0.967
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