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Effects of Amorphous Aluminum Hydroxide Addition on Soil Organic Nitrogen

Mineralization in Acid Phyllostachys praecox Soils
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(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 211135, China; 2 Nanjing College of University of Chinese
Academy of Sciences, Nanjing 211135, China; 3 School of Chemistry and Materials Science, Ludong University, Yantai,
Shandong 264025, China)

Abstract: In order to understand the effect of active aluminum induced by soil acidification on soil nutrient transformation, the
amorphous aluminum hydroxide was applied to Phyllostachys praecox soils in various planting times (0, 4, 18 years) to measure
soil organic nitrogen mineralization using an intermittent eluent culture method. The results showed that the addition of
amorphous aluminum hydroxide inhibited soil organic nitrogen mineralization, and there was a significant linear correlation
between the addition rate and the inhibition rate of nitrogen mineralization. The inhibition rates of soil nitrogen mineralization
were 22.42%, 31.86% and 35.3%, respectively, in the three soils with the addition rate of 20 g/kg. Ammonium content showed
stable in various treatments but nitrate content decreased significantly with the addition rate of amorphous aluminum hydroxide.
The ratio of ammonium to nitrate in mineralized nitrogen increased significantly with the increasing addition rate, suggesting that
the inhibition of nitrogen mineralization was mainly resulted from the nitrification inhibition. Overall, soil nitrogen mineralization
will decrease under the acidic condition that exert further a great impact on soil nutrient cycling.

Key words: Amorphous aluminum hydroxide; Organic nitrogen mineralization; Bamboo forest soil
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Fig. 1 Morphological characterization of amorphous Al hydroxide
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Table 1  Soil basic properties under different planting years of bamboo

TR AR R PH oM TN NOs-N NH3-N
(a) (9/kg) (9/kg) (mg/kg) (mg/kg)
0 6.54 +0.18 a 44.26 +3.47 a 259 +0.11a 6.18 +1.78 ¢ 8.67 £0.51 b
4 475+0.11b 35.16 +£0.54 ¢ 2.08 +£0.04 ¢ 23.85+156a 12.72 +1.26 a
18 443 £0.07b 39.74£2.15b 2.23+0.12b 16.26 +0.87 b 12.44 +0.50 a
1 RAPREFIARENG FRER R A R R AR 1 8 8] 22 55 ) 2 (P<0.05); R,
*2 TEMEFREMHRIIREHES
Table 2 Various Al forms in soils under different planting years of bamboo
Fh R AR SR g TR AP E S
(3 (mg/kg) (mg/kg) (mg/kg) (mg/kg)
0 0.00 £0.00 ¢ 1150 +163.3 b 151.7 +14.34 ¢ 96.67 +15.86 ¢
4 121.0+18.0b 1300+108.1a 445.0 £49.67 b 400.0 £92.27 b
18 294.7 +8.76 a 1383 +205.5a 818.3+67.37 a 4853 +17.15a

18 a, 43%Ih 191.1, 128.8, 95.5 mg/kg, +3F (K Hf
R Ak BE AR AR B 4 5 in i 2 3 L S i e Y
AL | 25 PR A7 R B P bk 1 498 B T i 3y
B TG 5 T A0 SE AL U n 2 A 38 T R A . RE IR AR
BF, AT AINICE B AR AL B -3 (AI_0), XT AR

KAEH b 2RAT L ETE A2, A5, AI_10,
Al_20 47T i 196.1 mg/kg & 163.8. 161.7.
152.0. 148.0. 147.4 mg/kg, MR 4a f118 a5
+ 5 B A LRSS Z AR, R 3 Al
U, B4R BR 35 AT MR A A B R b e 35y i 45
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Fig. 2 Processes of soil nitrogen mineralization under different amorphous Al hydroxide treatments
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Fig. 3 Net rates of nitrogen mineralization under different amorphous Al hydroxide treatments

SR B B REAR, BE g2 TR AR e, X BEOK RS H £+
B AR LR s, O 14.52 mg/(kg d), 53
BN SRR AT 4. 18 a L 3E1% 2.53 f5 1 2.60 5. [F)
BF, AN R A 47 B 5 A AR R A HL A TR I Bl T
FE TR AL TR I (3G . 7E ALL20
WP, 0. 4. 18 a TRATAR A HLA LR 5y
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Fig. 5 Contents of mineralized ammonium and nitrate nitrogen under treatments with various amorphous Al hydroxide addition rates
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