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Effects of different fertilizations on soil microbial characteristics in
a paddy soil from red earth with long-term K-deficiency
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Abstract To test remediation effects of balanced fertilization on a paddy soil with loog-term K-deficiency a pot experi-
ment has been being carried out since April 2005 with five fertilization treatments NPK NPKSi NPKOM NPhK and
NPhKOM . The results showed that the amount of bacterium and actinomyces microbial biomass C and the microbial
activities increased and the rate of mineralization of organic nitrogen and phosphorus promoted with the increasing appli-
cation rate of silicon fertilizer NPKSi or potassium fertilizer  NPhK . While the above mentioned parameter appeared
an opposite trend with the addition of organic manure NPKOM because it resulted in a worse anaerobic condition though
the microbial biomass N and P increased. Increasing potassium application companied with organic manure NPhKOM

increased microbial biomass C and microbial activity but decreased the amounts of microbe. Consequently applying sili-
con or potassium fertilizer may remediate the paddy soil with long-term K-deficiency more efficiently. Excessive applica-
tion of organic manure application should be avoided. Combine application of silicon fertilizer or potassium fertilizer was

recommended suppose large amount of organic manure was addressed under our study condition.
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1986 NP
! 66.67 m’
33.57 g/kg N 1.91 g/kg P 0.89
g/kg K 15.60 g/kg N 158.1 mg/kg K
67.2 mg/kg Olsen-P 17.59 mg/kg St 100.5
mg/kg pH 5.31
1.2
: 1
5 1 NPK 2
NPhK 1 1
90% 3 NPKSi 1 4 NPKOM
- N P K
: NPK 1
N PK 5 NPhKOM 4
4 1 6
5.5 kg 3
2005 4 15
1.3
2006 10 17
1 250 ¢
1.1 4C
2005 4 2.0 mm  0.25 mm
1
Table 1 The experimental designs
g/kg  Soil &/kg  Soil
Treatments Chemical fertilizer application rate Organic manure application rate
N F205 K0 Sodium silicate Astragali/éreen staw  Pig feces
NPK 0.2/0.3 0.1/0.15 0.2/0.3 0 0 0
NPKOM 0.12/0.18 0.06/0.09 0.12/0.18 0 10 10
NPKSi 0.2/0.3 0.1/0.15 0.2/0.3 0.2 0 0
NPhK 0.2/0.3 0.1/0.15 0.4/0.6 0 0
NPhKOM 0.12/0.18 0.06/0.09 0.24/0.36 0 10 10
Note N P K e e The numbers beforé’ /" are fertilizer rate for early rice and after

“ /7" for late rice in N P and K chemical fertilizer applied rate.
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1.3.1 KH, PO,
1
30C Kp 0.4 MB-P
30 h 3 30C 1.3.4 pH pH
48 h 28 1:4 15 min pHS-3C  pH 6
~30°C 5d 3 1.3.5
1.3.2 FDA SPSS 12 Microsoft Excel 2003
pH 7.6 FDA
10 ttg/mL 24°C 90 ONE-WAY ANO-
min 6000 r/min 5 min VA LSD 0.05
490nm 3 2
3
1.3.3 2
MB-C —K,S0, 2.1
25 g 12 em 2.1.1
24 h 7
100 mL 0.5 mol/L $
K;S0, 30 min 5 mL 2 NPKSi
50 mL — 34.90 x 10° CFU/g NPK
C 26.1 x 10° CFU/g NPhK
C KC 0.38 MB-C 28.40 x 10° CFU/g
MB-N 8.8% NPhKOM NPKOM
15 mL CuSOy4 29.8% 70.49%
NPKSi
KN
0.45 MB-N
MB-P NPhK
50¢g 12 ecm
100 mL 0.5 mol/L NaHCO;
pH 8.5 30 min NPKOM NPhKOM
VIS-723G
2 pH
Table 2 The quantities of microbe and pH in the soils with different fertilization treatments
Bacteria Actinomycetes Fungi
Treatments x 105 CFU/g x 10° CFU/g x 10° CFU/g pH
NPK 26.1b 4.67b 6.00 b 7.24
NPKSi 349 a 6.80 a 3.93 ¢ 7.47
NPKOM 7.7d 3.83b 2.20d 7.28
NPhK 28.4b 6.50 a 12.60 a 7.40
NPhKOM 18.3 ¢ 4.10 b 2.10d 7.33
Note P<0.05 Valeus followed by different letters within a row are significantly different at P

<0.05 level. The same below.
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2 NPhK
910 12.60 x 10° CFU/g 110%
C/N NPKSi NPKOM NPhKOM
3.93x10° 2.2x10° 2.1 x 10° CFU/g
1 34.5% 63.3% 65%
NPhKOM NPKOM NPhK
NPKSi NPKOM NPhKOM
Si
pH 2
2.1.2 2.2
7
2 NPKSi NPhK 2.2.1
6.80x 10° CFU/g  6.50 x 10° CFU/g
45.6% 39.2% 3
NPhKOM NPKOM 12.2% NPKSi 0.600 NPhK 0.600 NPhKOM 0.562
17.9% NPK 0.363
65.3% 65.3% 54.8% NPKOM
0.395
NPKSi NPhK
NPK
2.1.3
3
Table 3 The microbial activity and the microbial biomass in the soils with different fertilization treatments
after later rice harvested in 2006
oD MB-C MB-N MB-P
Treatments Microbial activities mg/kg mg/kg mg/kg
NPK 0.363+0.019 b 469.06 c 85.03 a 33.00 b
NPKSi 0.600+£0.035 a 491.63 ¢ 62.27 b 21.75d
NPKOM 0.395+0.004 b 480.05 ¢ 86.57 a 38.53 a
NPhK 0.600 +0.006 a 579.56 b 75.89 ab 26.99 ¢
NPhKOM 0.562+£0.007 a 681.23 a 60.43 b 14.17
2.2.2 MB-C
MB-C NPhKOM 681.23
mg/kg NPhK 579.56 mg/kg 12 NPK
NPKSi 491.63 mg/kg NPKOM 480.05 mg/kg NPhK
NPK 469.06 mg/kg 3 M-C NPKSi
NPhKOM
MB-C ’ MB-C
NPhK NPKSi MB-C
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NPKOM NPKSi C/N
C/N 7~12
C/N 3~6 1
MB-C C/N NPhKOM 11.27
2.2.3 MB-N NPKSi 7.90 NPhK 7.64 NPKOM 5.55 NPK
MB-N  NPKOM 86.57 mg/kg 5.52
NPK 85.03 mg/kg NPhK 75.89 NPhKOM NPKSi NPhK
mg/kg  NPKSi  62.27 mg/kg  NPhKOM 60.43 NPKOM NPK
mg/kg NPK NPKSi
NPhK MB-N
MB-N
MB-N
1 NPK
MB-N 1 NPKSi NPhK
MB-N
MB-N
MB-N MB-N NPKOM
MB-N
2.2.4 MB-P 3
MB - P NPKOM 38.53
mg/kg NPK 33.00 mg/kg > NPhK NPhKOM
26.99 mg/kg > NPKSi 21.75 mg/kg > NPhKOM
14.17 mg/kg MB-P MB-N
r 0.95
MB-P MB-N
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