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Assessment of red soil upland fertility in long-term fertilization based on fuzzy mathematics and principal
component analysis

YANG Xu-chu, YE Hui-cai, LI Da-ming”, YU Xi-chu, LIU Kai-lou, HU Qiu-ping, HU Zhi-hua, GU Zi-han, HU Hui-
wen, ZHOU Li-jun, HUANG Qing-hai, LIN Xiao-bing (Jiangxi Institute of Red Soil, National Engineering and Technology
Research Center for Red Soil Improvement, Nanchang Jiangxi 331717)

Abstract: In order to assess the red upland soil fertility under long-term different fertilization patterns, 5 indexes, including
the soil pH, organic matter content, available phosphorus content, available potassium content and cation exchange capacity
were selected to assess and compare the comprehensive soil fertility under different fertilization patterns after 30 years by fuzzy
mathematics and principal component analysis in double-maize cropping system from 1986 in red upland soil. The results
showed that the KMO of data sphericity test was 0. 73, and the bartlett was 127. 98, the principal component analysis could be
carried out with these data. The soil nutrient index (SNI) of application of chemical fertilizer combined with pig manure was
the highest (0.94), followed by single application of pig manure (0.92), and the single application of nitrogen fertilizer
(0.42) was the lowest. Therefore, the application of organic manure or organic manure combined chemical fertilizer is wise
measure to maintain and improve soil fertility in red dryland soil.

Key words: long-term fertilization; red soil upland; maize; fertility assessments
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Effects of long-term fertilization on phosphorus sorption and soil properties in paddy soil

HONG Qian-qian, YAN Xiao, WEI Zong-qiang”™, WU Jian-fu” (School of Environmental and Land Resource Manage-
ment, Key Laboratory of Poyang Lake Basin Agricultural Resource and Ecology of Jiangxi Province, Jiangxi Agricultural U-
niversity, Nanchang Jiangxi 330045 )

Abstract: The effects of long-term different fertilization practices (initiated in 1981) and resultant changes in soil proper-
ties on phosphorus (P) sorption characteristics were studied using P sorption isotherm experiment. We selected 12 soil
samples at depth of O ~ 15 ¢m from a long-term field trial with four fertilization practices including no fertilizer (CK), only
application of chemical fertilizer, straw retention, and biogas slurry incorporation. The results showed that the amount of
sorbed P increased with initial added P concentration increasing. The Langmuir equation was more ideal than Freundlich and
Temkin equations in fitting the P sorption isotherm, which had determination coefficients greater than 0.99 for all treat-
ments. Biogas slurry incorporation had the greatest Langmuir P sorption maximum (X, ), which was significantly higher
than the other three treatments (P <0.05), followed by straw retention and chemical fertilization treatments, and the low-
est in CK. In addition, biogas manure treatment had the highest value of degree of P saturation. However, there were no
significant differences in the constant related to the bonding strength and maximum buffer capacity among the four treatments.
Oxalate-extracted Fe, Al, and P (Fe-ox, Al-ox, and P-ox, respectively), and Mehlich 3-extracted Ca and Mg ( Ca-M3
and Mg-M3) were positively correlated with X, especially for P-ox and Fe-ox, for which the correlation coefficient was
0.95 (P<0.01) and 0.64 (P <0.05), respectively. Principal component analysis showed that Fe-ox, Al-ox, Ca-M3
and Mg-M3 contributed mostly to the variation of P sorption characteristics among the four fertilization regimes. Compared
with CK and chemical fertilizer application treatments, long-term incorporation of biogas manure increased the contents of a-
morphous Fe and Al minerals in paddy soil, and thus enhanced soil P sorption capacity.

Key words: phosphorus; paddy soil; phosphorus sorption; biogas manure





