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Abstract A 3-year pot experiment was conducted at the experimental base of College of Re-
sources and Environment Hunan Agricultural University to study the improvement effect of dif-
ferent fertilization on degraded paddy soil fertility in red earth region Since 2005. All the test six
fertilization measures improved the soil fertility significantly. The soil organic matter content in-
creased up to 14.0% soil available P increased up to 39.0 mg- kg™' soil available K recov-
ered to medium level 80 mg- kg™'  but soil available N decreased except that it was main-
tained at the level before experiment in rice-specific fertilizer treatment. All fertilization treat-
ments increased the soil microbes’ amount soil microbial activity and soil microbial biomass C

N and P with the best effect in treatment inorganic fertilizers incorporating with organic manure.
The combined application of chemical fertilizers and organic manure also increased the rice grain
yield and fertilizer agricultural use efficiency. It was suggested that applying rice-specific fertiliz-
er in combining with organic manure could have the best improvement effect for the degraded
paddy soil fertility resulted by long term non-fertilization.
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2004 3 NPKM 2 4 NPKSi
1998 2 5 7Y
NPK 2 6 ZYM 5
NPK 5
2004 2005 6 3
1.3
46 % K,0 60%
P,0, 12%
2002
2004 2008 N: P,0,: K,0 18:5:8
N P K
CNP 2004 2006
2007 2002 N P,0, K,0 29.3 6.6
2004 2008 23.6g kg N P,0, K,0
1986 .
8.72.9 21.6g kg N
P,0, K,0 19.1 17.8  12.4 g
. kgfl 1
1.4
1.4.1
1 250 g 10 60
1.1 4%
2005 3 1.4.2
1986 !
CK 0~
20 em 2005 4 95 C 30 min 80 C
2 cm 40
pH 5.72 28.5 g+ kg™!
1.89 g kg™ 0.17 g kg™ 13.5 143
g kg 162.5 mg- kg™ 1.07 0.5 mol- L' NaHCO,
mg- kg™ 56.3 mg- kg -
107.2 mg- kg™ 1986 - 2004
pH 5.33 30.3 g .
kg o 2.01 g- kg o 0.25 g- Tab.1 Design of experiments
kg ™' 15.02 g+ kg™ 166. 8 mg- L .
kg™ 7.14 mg- kg 57.4 mg — ' . /kg
kg 2006 N P,05 K0 NaSi0,
CK 0 0 0 0 0 0
1.2 NPK 0.2/0.3 0.1/0.15 0.2/0.3 0 0 0
2005 NPKM 0.12/0.18 0.06/0.09 0.12/0.18 0 10 10
18.5 em x NPKSi 0.20.3 0.1/0.15 0.20.3 0.2 0 0
VA 0.2/0.3 0.1/0.15 0.2/0.3 0 0 0
28 cm 5.5 kg 6 ZYM 0.12/0.18 0.06/0.09 0.12/0.18 0 1010

1 CK 2 NPK NPK NPK e e
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30 C 30 h 30 C
48 h 28 C ~30 C 5
d
1996
FDA
Schnurer & Rosswall 1982
C MB-C
K,S0, N MB
-N —K,S0,
P MB-P —20.5 mol-
L~" NaHCO, 2006
CN P 7
d
NP K H,S0, H,0,
2004
1.5
SPSS 12 Microsoft
Excel 2003 SSR
IE internal nutrient use effi-
ciency
IE kg/kg =
kg/kg = -
2
2.1
2 3
P <0.05
NPKM ZYM
13.3% 14.0% 7Y
7.0% NPK  NPKSi
3.9%
4. 6% CK

2 2005—
2007
Tab.2 Content of soil organic matter and available nutri-
ents in different fertilization treatments

1 -1 -1

g kg~ mg: kg mg: kg mg: kg™
CK 28.8 d 85 d 9.9 ¢ 391
NPK 29.6 ¢ 131 be 14.9 d 140 b
NPKM 32.3 a 135 b 28.4 b 111 d
NPKSi 29.8 ¢ 131 be 19.0 ¢ 131 ¢
AL 30.5 b 161 a 29.5 b 241 a
ZYM 32.5a 122 ¢ 40.1 a 98 e
P <0.05
2005
2.2
2.2.1 2
7Y
161 mg- kg™
CK 85 mg- kg~
47.5%
2.2.2

ZYM 40.1 mg- kg™' >ZY 29.5 mg- kg™

>NPKM 28.4 mg- kg™' > NPKSi 19.0 mg-
kg™" > NPK 14.9 mg- kg™ > CK 9.9 mg-
kg™ 2

2.2.3 2

ZY 241 mg- kg™!
> NPKSi 131 mg- kg™
> ZYM 98 mg- kg~!

NPK 140 mg- kg~'

NPKM 111 mg- kg™

CK 39 mg- kg™
41.7 mg- kg™

50
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mg- kg™ NPKSi
80 mg- kg™
2006 Frank et al. 2003
2.3
2.3.1 3
Heal & Madean 1975 3
NPKM ZY ZYM NPKSi
NPK
NPK
2.3.2
MBC
NPKSi
NPK 2000
2007
3 ZYM 4 MBC
A P <0.05
ZYM NPKM
NPKSi MBC

Frank et al. 2003

MBN
CK ZYM MBC
3 MBC MBN
NPKM ZYM Garland 1995 4
NPK NPKSi 7Y NPKM ZYM
CK
4 CNP MBC/MBN MBC/
3 2006—2007 MBP 2006—2007

Tab.4 Content of MBC MBN MBP and the ratio of
Tab.3 Soil bacterial flora and activity in paddy soil with MBC/MBN and MBC/MBP in paddy soil with different

different fertilization treatments fertilization treatments
x10°CFU-  x10°CFU-  x10°CFU- ]lelglc ]\r/[n];N T;T 1\34]?3?\1/ %BB%
g g g kg kg kg
CK 3.8 ¢ 3.5¢ 60.0 b 0.385 ab CK 174 d 32d 5.6e 5 31
NPK 12.7 d 2.7d 25.6 ¢ 0.306 ¢ NPKSi 319 ¢ 72 ¢ 8.4d 4 38
NPKM 16.9 ¢ 2.5d 29.7 ¢ 0.404 ab NPK 465 b 40 d 8.0d 12 58
NPKSi 22.3b 3.5¢ 16.4 d 0.373 b 7Y 510 b 42 d 30.4 ¢ 12 17
7Y 12.9d 4.2b 28.6 ¢ 0.405 ab NPKM 571 ab 95 b 36.7 b 6 16

ZYM 24.9 a 6.0 a 81.3 a 0.443 a ZYM 664 a 125 a 42.5 a 5 16
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MBN
NPK ZY CK MBN
MBN
NPK Si
MBN Si
4
MBP
MBP
r=0.94
NPK
MBP
7Y
MBP
NPK  NPKSi
MBC/MBN  MBC/MBP
MBC/MBN  MBC/MBP
MBC/MBN MBC/MBP
He et al. 1997
Grgnflaten et al. 2005 ZYM NPKM
NPKSi CK MBC/MBN 4
NPK ZY
MBC/MBN
ZYM
NPKM 7Y MBC/MBP <30
NPK NPKSi CK
MBC/MBP > 30
2006
2.4
2.4.1
CK
NPKSi NPK

5

2006—2007 g !

Tab. 5

Biomass in various stage of rice growth and the

grain yield with different fertilization treatments

CK 10.5+1.2 34.4+£5.2 47.9+8.7d 28.3 d
NPK 6.6+2.3 47.5x6.1 73.1+13.9 ¢ 31.4 cd
NPKM 11.1+£3.3  49.3+10.2 82.1+14.0b 40.6 a
NPKSi 9.1+2.6 45.4+8.7 91.4+17.3a 38.2 ab
Y 11.3+1.8 45.1+8.9 83.2+9.3b 32.6 be
ZYM 9.0+1.9 47.8+6.3 85.1+8.6Db 42.0 a
P <0.05
ZYM 42.0 g- ' >NPKM 40.6 ¢- ' >
NPKSi 38.2¢- ' >ZY 32.6g ' >NPK
31.4¢g- 7' >CK 28.3g !
2.4.2 1
NPK
IE CK
Y
NPK
NPKM
NPK ZYM
Y NPK
2

ZYM ~NPKM > NPKSi > ZY > NPK

NPK

NPK
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