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Effects of Long-term Fertilization Regimes on As Accumulation in Upla"}'}:é Red
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Abstra'ct To mvestlgdte the effects of different longvterm f’ertﬂ"zatwn treatments on arsemc (As) accumtilation in upland red edrth and.
the «Crops growmg on) 'ity! different fertilization treat;ffénts‘ including no fertlhzatlon (CK), dértlhzatlon with chemical. fentiliZorss i
contdining nltrogen pho%phoru% and potassium” (NPK) fe‘rtlhzatlon with swine mautures( M) | and fertilization with chemical fertlhzers
plus manure (NPKM) in a long-term fertlhzatlon site located in Qiyang County, Hun 1 Province, were selected. . The restlts bhowed
that-after 26 years of fertlhzatlon both the/total aftd ayailable As concentrations in the soﬂs were significantly improved in the feitilized
soils '§ ) NPK, M, and NPKM) when compared tolthe CK/ soil. Meanwhile; NPK treatment had the highest As concentration
(44: 68 mg kg '), which/Wwas higher than the national qtandard value (40 mg-kg™') in acidic soils. Fertilization practices had the
biggest impacts on the non-specifically- absorbed As, followed "f)y the residual As, and the well-crystallized hydrous oxides of Fe and Al
absorbed/As, but minor impacts on the amorphous and poorly-crystalline hydrous oxides of Fe and Al-absorbed As, and the specifically
absorbed As. Furthermore, NPKM treatment significantly decreased the concentrations of As( ) and As( V) in the soils, when
compared to the other treatments. Also, M treatment could cause the accumulation of As in the grains and straws in corn. In contrast,
M treatment could not cause the accumulation of As in the grains and straws in wheat. Furthermore, correlative synchrotron-radiation-
based FTIR and micro X-ray fluorescence spectromicroscopic analysis showed that As had a similar distribution pattern with clay —OH
and C—OH.

Key words: As accumulation; synchrotron radiation techniques; soil; long-term fertilization experiment; minerals; organic fertilizers
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AT ME
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Table 2 Sequential extraction procedure for As in soils

A RIGH PREURAT LK L TH UL TR
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4 ﬁﬁ%ﬁg)}?*@o'z mol L1 + L5 LR f£96°C +3°C ,/K¥4 30 min 1:25 p;Il:3.\25., 5 10 min, 20°C GROEZME)
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5 HNO;/H,0, TR T i 1:50 —

(4) [R5 40 5 20 A1 B U815 (SR-FTIR ) A R
X HHERTEN (w-XRF) 430 B 10 H 5 9 e
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B HYI A ALk, 5 CM1 950, fE[E ) #ET 7%
L -200C) Y A, VIR R R 2 um.
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Table 3 Concentrations of total As, available As, and the different forms of As in soils under long-term fertilization

_ As/mg'kg’1 AFRE(CY)
CK M NPK NPKM /%

B 38.37£1.31 ¢ 43.48 +1.19 ab 44.69+1.50 a 40.37 £0.76 b 2.86

PER &Y 8.74+0.33 ¢ 10.93 +0.18 a 9.35 +0. 52 he 9.64 £0.57 b 4.14
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