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113°18'59.11"E) 2014 3—7 BNPK + ®NPK (CK)
165 kg/hm’
pH 5.0 32.5 g/kg P,0s5 90 kg/hm’
2.02 g/kg 0.59 g/kg 19.0 g/kg K,0 105 kg/hm’
256 mg/kg 1.6 mg/kg 61 mg/kg : : =
10.17 cmol/kg 6:2:2 : =1:1
8.28 cmol/kg 4.81 cmol/kg 0.35 cmol/kg 3 000 kg/hm’ 3 000 kg/hm®
6 (ONPK + @NPK 225 kg/hm® 120 kg/hm?
+ BNPK + @NPK + 1 050 kg/hm? 1
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Table 1 Physical and chemical properties of soil amendments used

pH N P K CaO MgO
(g/kg) (g/kg) (g/kg) (g/kg) (g/kg)
6.8 3.25 2.09 3.69 20.9 5.84
8.5 1.08 1.43 1.10 432.7 14.04
7.8 - - - 326.8 -
7.6 - - - - -
7.2 - — 40.10 184.1 8.84
3
20 m*(4 m x 5 m) 20 cm 30 cm o,0’-
( )
30 cm 30 cm
83
22.5 2
[13]
1.2 2l
1.3
(2014 7 ) Excel 2003
5 SPSS 16.0
2014 5 ) 0 ~20cm 0.05 Duncan
2
2 mm 0.149 mm
2.1
[12] 2
&2 ARIFEFIX LIRTRYRE 2RIFM
Table 2  Effects of different amendments on contents of soil reducing substances
(cmol/kg) (cmol/kg) (cmol/kg) (cmol/kg)
5.42d 3.97d 2.34c¢ 0.27 be
8.23b 6.04 ¢ 4.25 ab 0.27 be
6.15 cd 578 ¢ 3.540b 0.29b
7.56 be 6.54b 4.55a 0.22d
6.73 bed 5.9 ¢ 4.11 ab 0.25¢
CK 10.08 a 8.27 a 472 a 033a

P<0.05
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CK
5.42 cmol/kg CK 85.93><10* cfu/g CK 2
46.2% 3.97 cmol/kg CK
52.0% 2.34 cmol/kg CK
CK 50.0% CK 16%
0.22 cmol/kg 166.12>10°  158.09><10° cfu/g CK
33% 15% 9%
0.32 mg/(g-d) CK 23%
2.2
3
F3 AFRNFEFN DIERENX R RE NN
Table 3  Effects of different amendments on soil microbial contents and activity
(><10* cfu/g) (><10% cfu/g) (><10° cfu/g) (CO, mg/(g-d))
8593 a 78.46 ¢ 145.76 b 0.32a
64.66 b 86.21b 146.43 b 0.27b
56.46 be 83.71b 166.12 a 0.27b
4391 cd 86.28 b 158.09 a 0.31a
30.49d 83.53b 11341 ¢ 0.21c¢c
CK 28.83d 9334 a 144.82 b 0.26 b
2.3
20.2 18.6
4 CK CK 49%  37%
234 mg/kg CK
1.8 mg/kg 3.3 mg/kg 20 L
CK 83% CK 18 r
38 mg/kg 57 mg/kg il
CK 50% w12 F
10t —o— ARl
R gl —o J K
6f A
Al —%— J:?ﬂt}%
F4 FEBEAIR AT L 5 0 H0 2 et
Table 4 Effects of different amendments on soil fertility at rice 0 L L L L L

harvest stage

(mg/kg) (mg/kg) (mg/kg)
234 a 25b 42b
222 a 33a 57a
222a 33a 43b
230 a 23b 42b
223 a 25b 40b
CK 220 a 1.8¢ 38b

2.4
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Fig. 1 Effects of different soil amendments on rice tiller
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Fig. 2 Effects of different soil amendments on rice chlorophyll 5
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Table 5 Effects of different soil amendments on rice yield
(%) () (kg/hm?’)
17.8 a 67.5a 60.5b 26.5a 68923 a
17.8 a 63.6 a 67.8 a 272 a 67145a
17.8 a 67.5a 60.5b 26.5a 631430
172 a 57.0b 62.1b 26.5a 60919 c
172 a 56.5b 60.6 b 25.1b 6091.9¢
CK 15.8b 5490 47.4c¢c 248D 6003.0c
CK 83% 50%
[14]
39% 30.0%
[13] 96%
15% CK
CK
37% el
6%
52.0% 50.0%
200% 23% 16%
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Effects of Amendments on Soil Properties and Rice Growth
in Cold Waterlogged Paddy Field

LIU Jie', LUO Zunchang'", XIAO Xiaoping', QU Deming®, LUO Xianshu®,
LUO Zhiyong?®, SUN Geng', HONG Xi', YU Chongxiang'

(1 Institute of Soil and Fertilizer in Hunan Province, Changsha 410125, China;
2 Soil and Fertilizer Station of Liuyang County, Liuyang, Hunan 410300, China)

Abstract: The soil oxidation-reduction potential, soil available nutrients and rice yield were low in cold spring paddy
fields because of long-term flooding by cold spring water. A field experiment and laboratory analysis were performed to study the
effects of different amendments on improving soil properties and rice growth. Experimental treatments were control, biomass
charcoal, desulphurization ash, gypsum, calcium peroxide and silicon calcium fertilizer. The results showed that the application of
biomass charcoal and gypsum reduced soil active reducing substances by 52% and 30%, respectively, and thus increased soil
oxidation capacity evidently, compared with control. Application of biomass charcoal and gypsum also increased soil bacteria by
200% and 96%, respectively, and reduced the number of soil fungi by 16% and 10%, respectively, while soil available N was
increased evidently. Application of desulphurization ash increased soil available P, soil available K and rice chlorophyll content
by 83%, 50% and 3%, and the corresponding data were 83%, 13% and 5% for the treatment with gypsum applied. Consequently,
the rice yield was increased by 13.0%, 10.1% and 5.1% due to application of gypsum, biomass charcoal and desulphurization ash.
In conclusion, application of biomass charcoal, gypsum and desulphurization ash could reduce toxicity of soil reducing
substances, increased soil microorganism activity, contents of soil available nutrients and rice yield.
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