+ # (Soils), 2013, 45(4): 641-647

7K e = = 28 Ik I/ B/, 5O
T ANV ESBE R 1E 2 X T IEHEFE S
1,2 1,2 2.3 2%
(1 550000 2 210095
3 330200)
80:20 100:0
80:20 100:0 60.0% 51.7% 80:20
100:0 80:20  70:30
100:0 80:20
S143
[1]
10% ~ 20%
25%23 75% ~90%
6 000 [1,12-13]
t
2002 948 t
1060 t 89%"
[5-6]
- - - 4
1
8 Ly @ 1.1
1.1.1
(1] 0~20cm
2 mm
(1] 30 cm 35 cm
20 kg 24.2 g/kg 1.32
g/kg 143 mg/kg 7.17 mg/kg
(201103004) ( 1 [2013]2198)
* (ycxu@njau.edu.cn)

(1982—) E-mail: newcool1361214@163.com



642 45
95. 2 mg/kg pH 6.83
1.1.2 1.3.2
( Bowman-Cole ¥ Chang-
) 300 g/kg Jackson (]
N P,0s K,O 17.3 g/kg 22.2 g/kg 14.9 g/kg (MBC MBP) Brooks ! wy U7
1.1.3 158(Triticum
aestivum L. 158) 1.4
7  (O. sativa L. cv. Wuyujing 7) Microsoft Excel 2003
SPSS13.0 (ANOVA)
(Glycinemax L.) 3 3
12cm x 12 cm 5 1 4 2
1.2 2.1
2007 12 2009 10 80:20 100:0
(31.35°N  119.75°E) 36 90:10 85:15 70:30
17 1100 ~ 1 400 mm 9.07% 9.36%  6.81%
7 (0:0) 100 - 0( 100 : 0 100:0 90: 10
) 90 : 10(90% +10% )
85 15(85% +15% ) 80- 20 85:1580:20 7030 5.88%
(80% +20% ) T0:30(70% 9680, 544%(  la)
+ 30% ) 0 100(
) 0:0 80:20 70 1 30
N 0.106 g/kg P,05 0.06 glkg K,0 0.106 g/kg 90°10 85:15  100: 0
N 0.106 g/kg P,05 0.03 glkg K,0 0.106 g/kg 190% 143%  26.1%
N 0.1 glkg P,050.04 g/lkg K,0 0.106 g/kg 80 © 20 100 : 0
90 : 10
90:10 100: 0
3:3:2 9.6%  16.8%( 1b)
4:2:2:2
2.2
- - - 2007 12
25 2008 5 30
2008 6 20 10 29 (1) 100-0
2008 12 25 2000 4 26 90 - 10
2009 5 2 10 29 85015 80:20  70:30
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1.3 64.4%
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Fig. 1 Effects of different fertilization treatments on grain yield of wheat-rice-wheat-soybean rotation system
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Table |  Effects of different fertilization treatments on soil organic P fractions

0:0 43d 157.2 f 26.4 ab 30.5 2 218.4 f
100: 0 4.5d 165.7 ¢ 26.0 b 26.4 ¢ 2226¢
90 : 10 63¢ 214.7d 25.8b 27.1d 273.1d
85:15 6.9 be 231.6¢ 25.8b 27.8d 292.1¢
80 : 20 72b 251.4b 259b 28.4¢ 312.9b
70 : 30 74b 2542 b 26.0 b 28.5¢ 316.1b
0: 100 93a 289.3 a 26.7 a 29.6 b 354.9a
3 P 0.05
2.3 70 : 30 O-P
245 mg/kg O-p
O-pP
(Fe-P) (0-P)
( 2) 100:0 Fe-P Al-P Ca-P ( 2
62.86 mg/kg Fe-P 100 -0
70 : 30 Fe-P 45.64 mg/kg 70230 80:20 85:15 90:10
72.61% O-P 0:0 100 : 0 2.07 2.11 1.67 1.42
100 : 0 80 : 20 8515

O-P 0:0 90 > 10



644 45
* 2 EHBNBERXYTIBARESEINSESENFIT (ng/kg)
Table 2  Effects of different fertilization treatments on soil inorganic P fractions
Al-P Fe-P Cal-P O-P
0:0 32e 13.6a 243 e 574 c 323 a
100 : 0 11.7d 1240 629a 9.99a 298 b
90 : 10 16.7 ¢ 125b 53.7b 103 a 271 ¢
85115 19.6 b 12.6 b 519b 9.89a 276 ¢
80 20 247 a 12.5b 46.1 ¢ 9.19a 255¢
70 : 30 242 a 12.5b 456 ¢ 921a 245 ¢
0:100 12.0d 12.4b 40.1d 793 b 215d
(1]
(MBC) 100 : 0 90 :10 80:20
70 : 30 MBC 100 : 0
13.2% 37.0% 37.1% 80 :20 70 :30
90 : 10
(MBP)
100 : 0 70 30 80 : 20 - 80 : 20
90 : 10
MBC/MBP 100 - 0
80 : 20 MBC/MBP
90 : 10 100 : 0
80:20 ( 3) 20%
[19-21]
* 3 RNENBMERENTIEREDER. MEVEDE
WR_EZ LRI
Table 3  Effects of different fertilization treatments on soil
microbial biomass C, microbial biomass P and microbial C/P ratio
MBC MBP MBC/MBP
(mg/kg) (mg/kg)
0:0 131 e 22e 59.5a (22-23]
100 : 0 189d 39d 489b
90 : 10 214¢ 4.6¢ 46.5 ¢ 54.4%
85115 216 ¢ 4.7c¢ 46.6 ¢
80 120 239b 58b 41.6d 24
70 30 259 ab 57b 454 ¢
0:100 270 a 7.6a 355e
3
4
20%
3 [25]
Singh ¥ 5t 6t
P 4.6 kg/hm’ Olsen-P 100 : 0
Fe-P O-P
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Interactive Effects of Combining Inorganic and Organic Fertilizers
on Grain Yields and Phosphorus Forms

LI Xiangl’2 , LIU Yan-xia'?, LIU Yi-ren**, XU Yang—chunz*

(1 Guizhou Academy of Tobacco Science, Guiyang 550000, China; 2 Jiangsu Key Lab of Organic Solid Waste Utilization,
Nanjing Agricultural University, Nanjing 210095, China; 3 Institute of Soil Fertilizer and Resource Environment, Academy of
Agricultural Sciences, Nanchang 330200, China)

Abstract: The objective of this study was to investigate the effects of superphosphate (SP) combined with various rates of
pig manure (PM) on crop yields, organic and inorganic P fractions, accumulation of microbial biomass carbon and phosphorus
(MBC, MBP) and MBC/MBP. The main results obtained were as follows: the 100 : 0 treatment gave the highest yield of wheat
and rice in the first two seasons. The grain yield of the 80 : 20 treatment was significantly higher than that of 100 : 0 treatment
in the third and fourth seasons. As for various forms of organic P, labile organic P (LOP) and moderately labile organic P (MLOP)
of the 80 20 treatment was higher than those of the 100 : 0 treatment, increasing by 60.0%, 51.7%, respectively. The iron
phosphates (Fe-P) and occluded P (O-P) of the 80 : 20 treatment were lower than those of the 100 : 0 treatment, and there were
no significant differences between the 80 : 20 treatment and the 100 : 0 treatment on aluminium phosphates (Al-P) and calcium
phosphates (Ca-P). MBC and MBP of the 80 : 20 treatment was higher than that of 100 : 0 treatment. The results indicated that a
ratio of 80 : 20 was a more suitable ratio than the other ratios for the inorganic /organic phosphorous.

Key words: Organic and inorganic phosphorous fertilizers, Grain yield, Organic and inorganic phosphorus fractions, MBP
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