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N 0.25 g/ P,050.075 g/ (CMP2) pH NPK
K,00.2 g/ ( CMP1 pH
)
3:2
x2 AREWMES R EFER R T 1% pH. % H A0
AP B EHEM
2013 Table 2 Effects of different basic materials on pH, exchangeable H',
A" contents in acid sulfate soil
4 16 7 25 100 o - N
(cmol/kg) (cmol/kg)
F1 RGLERIT
Table 1 Design of experimental treatments CK 426£0.05d 6.12+0.54a 5.65+0.53a
NPK 4.32+0.03 cd 541+£027b 4.87+0.25b
CK LIME 5.65+0.11a 0.13+£0.04 ¢ 0.03+0.01 ¢
NPK SAM 557+£0.06a 0.25+0.06 ¢ 0.14+£0.05¢
LIME (pH = 12.0) + NPK CMP1 524+0.04b 0.53+0.11 ¢ 0.39£0.10 ¢
SAM (pH = 9.6)+ NPK CMP2 437+0.05¢ 5.02+043b 4.62+041b
CMPI ( pH = 8.9) + NK P<0.05
CMP2 (
)+ NK
12 H+ Al3+
3
NPK LIME SAM
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71 Al 97.6% 95.4%
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Al 1 mol/L KClI -
DTPA - 22
B 3 (CK) NPK
[8] SAM CMPI1 NPK
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Table 3  Effects of different basic materials on key elements of soil and rice root
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (g/kg) (g/kg) (g/kg)
CK 297d 16.03 a 92583 b 466.47 ab 50.65 a 1.87 cd 0.66 ¢
NPK 4.89 cd 1478 a 923.06 b 463.61 ab 52.59a 1.87 cd 0.63 ¢
LIME S5.11cd 12.39 ab 1150.75 a 549.35 a 28.74 ¢ 2.51b 0.94b
SAM 20.09 a 5.80b 66331 c 483.62 ab 3793 b 3.17a 1.02 ab
CMP1 17.39b 1.35b 629.50 ¢ 446.46 b 33.64 be 2.15¢ 1.08 a
CMP2 5.86 ¢ 1544 a 640.88 ¢ 422.17b 50.79 a 1.50 ¢ 0.70 ¢
2.3
NPK LIME SAM
78 ( ) SAM  CMPI
( 4 46 ( ) CMPI
x4 AREBIEMRIKERAREEHRRAE KBTI
Table 4 Effects of different basic materials on root development during different rice growth stages
46 78
(cm) (ml/ ) (g ) (cm) (ml/ ) (g )
CK 24.5 ab 12.8b 1.0c 29.2 ab 150b 1.7 be
NPK 24.6 ab 12.0b 1.2¢ 335a 19.0b 1.7 be
LIME 24.3 ab 183D 23b 353a 19.7b 23b
SAM 23.7b 283b 240 37.0a 36.0a 3.7a
CMP1 292 a 450 a 38a 345a 37.7a 43a
CMP2 25.8 ab 20.3b 1.6 be 21.2b 93b 1.2¢
SAM LIME CMPI
(1 CMPI SAM 7 m?
SAM LIME LIME CMP1
NPK NPK CMP2
2.4
8 a
o BB m a 2
o 6F b
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= b
= be|
= cde
g SAM NPK
% ¢ 121.1% CMPI1 NPK
CK  NPK LIME SAM CMPI CMP2 105.1% LIME SAM
ol IS CMPI1 (CMP2)
( P<0.05 (NPK)
)
1 FREBMEH B KFEREE B HRAE DRI
Fig. 1 Effects of different basic materials on active absorption areas

of root during different rice growth stages
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Table 5 Correlations among rice grain yield and soil physical and chemical properties under different basic materials treatments (n = 18)
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pH o AP
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pH 0.7810 1
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Al ~0.8490* —0.9832%%* 0.9999** 1
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* P<0.05 o P<0.01
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Study on Restoration and Amelioration of Limiting Factors in
Acid Sulfate Soils by Basic Materials

YI Qiong, TANG Shuanhu”, HUANG Xu, LI Ping, ZHANG Fabao, YANG Shaohai

(Institute of Agricultural Resources and Environment, Guangdong Academy of Agricultural Sciences | Key Laboratory of Plant
Nutrition and Fertilizer in South Region, Ministry of Agriculture | Guangdong Key Laboratory of Nutrient Cycling and
Farmland Conservation, Guangzhou 510640, China)

Abstract: Pot experiment was conducted to study the effects of different basic materials (lime, self-development
ameliorant and calcium magnesium phosphorus treatment) on the restoration of the main limiting factors and rice growth in acid
sulfate soils (ASS). The results showed that the effects of different basic materials were significantly different on soil physical and
chemical characteristics, availability of soil nutrient and rice growth. Compared with NPK, SAM and CMP1 treatments
effectively increase pH values by 1.25 and 0.92 units respectively, increased available P content by 3.1 times and 2.6 times
respectively, while reduced greatly the contents of available Fe and Mn, exchangeable H" and AI*". SAM and CMP1 treatments
extremely improved root surroundings thereby effectively control the transport of Fe, Mn and Al elements to the ground through
ensuring of enough available P content in combination with the supplement of elements such as Ca, Mg and so on. SAM and
CMPI1 treatments promoted the growth and development of root, significantly increased the root activity at peak tillering and
heading stages, and significantly increased rice grain yield by 121.1% and 105.1% in comparison to NPK, respectively. The effect
of LIME treatment was next to SAM and CMP1 treatments. In conclusion, it was preliminarily consider that the key points of the
alleviation mechanism of basic materials on limiting factors in ASS lies in improving the available contents of nutrient elements
and pH, reducing the contents of some toxic metal elements. In the conditions of this study, CMP1 plays an extremely important
role in restoring the limiting factors of ASS, but its cost was 3 times higher than SAM. Thus, taking the applicability for a long
time and cost of soil ameliorant into consideration, self-development ameliorant should be a more appropriate soil conditioner for
ASS.

Key words: Acid sulfate soils; Basic materials; Limiting factors; Restoration; Amelioration



