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Effects of Amorphous Aluminum Hydroxide Addition on Soil Organic Nitrogen

Mineralization in Acid Phyllostachys praecox Soils

LI Xiaoxue'?, SUN Xiao®, ZHUANG Shunyao'*"

(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 increasing 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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SRR ENA 50% Zefok AT HIEN, ZURHY
AbRe A B A K T T 195753 0 R R B BRI R T,
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PN R ARG XA P A 52, DUIEREH + 6%
XL 2 E R A HLAT IR ZE B,
I Ry B AT RORT 4582 K e e (LB AR I A S e 575

1 #REFE

1.1 it

A+ R [ W VLA I 28 T R I U B O A
(30°17'17" N, 119°32'44" E)., iZHbJ& 45 L W 47
A, AEBREKER 1 460 mm, AEHEH
15.8 °C, 4F¥HBEIECH 1939 h, TN 234 d,
MR AR L Fe b s, b B R B R E

RUKFE A, 480 b oAy v - d e
MM R TR PTRAE 5 a R 12 AR
AT, e e R TS 10 ~ 15 em R, P
10~ 15 cm 220, R LN 40 thm®, 224
BN 55 thm®, AR 3. 4 HIHFRIELMERE .
JARRTHAGES R 1 ~ S a)i AT A AL, Sal)5,
Jite S S S BN, AR e R & S TEALAE A BB (N-P-K=
16-16-16)2.25 t/hm” FIJRZ (% N 460 g/kg) 1.125 thm’,
Jite AR FH 0 I B 0 240 3 IREE LA, 43
ST 5 Ahdr. 9 A iR RIE s ET— R 22 A 3T
AL A — 228 77 GEAHAR . 8 SopHiE . A
AERR A5 OCA FhE A (R 7K e L - S Sk Xof )
AR, 18 a(fpE T 2a, (555 1a, LTS 8a,
SRR Y AR AT ) 1) TR TR IR A 4, DA
PREMEH A B MY | AR PRI R . B
AAHIT . FESRIER R FMEAE IR BRI MGE 10 m x 10 m
() 3 Hekf L, REERREMIIE 3 AN, JedbR HIERIZ M
WRE SEEY), FLAEL0 ~ 20 cm )2 1FE,
A 3 RS EREEMR A A 1A A SR
() R IERE SR L RS . 3 2 mm i A H .
1.2 ENEFILE
12,1 TEBHEKAERAAD SIS eSS
T, 11 0.3 mol/L AICI iFHHRIEH N 1.0 mol/L
NaOH %, HERW pH FEN 7.0;5 7 25C Tk
B 48 h T, BROArEUIEY) ;s SRR KBS FKIg UE 3
W, ARV B 2 SRR B e
MTE 25 C R, BERE. & 100 Hif&H
1.2.2 AHLAS 1% PRI 5 A b T
i b Bl R B U, R T Te) B R 2 SR 8 9 ik )
PEATIRE . i FR 2. 7E 50 mL BBl SRS S
—ZBEEEM, A 15 g AR, Fl— 2 BEE,
¥ 15 ¢ T +505 0. 0.03, 0.075, 0.15, 0.3 g
o TR AR S H S T8 T 5d LR IARE RS 0.
2.5, 10, 20g, ZF9ILL AL O, AL 2. AL 5. Al 10,
Al 20 FR), J55 20 ¢ ASRMIR AT,
P LA— 2B S 15 ¢ AR, LIBTKERT
P A 5 PR R KR E R K B 60%, SR
FAPREE B O 7E B EFLILAS/NL, B kAR d oK
O3 R LR DR 25 A8 ; B JRRE S A E T
35°CEEFRF IR S 3%, B R0 fa) B PR B vk s A
Ko AT HFRS 00 7. 14, 21, 28, 42, 56 K}
FH 100 mL 0.01 mol/L 4 CaCl, iE 43 4 Wik k¢,
WA EWE , TR 20 mL JCAEFRH(0.002 mol/L
CaSO,2H,0, 0.002 mol/L MgSO,, 0.005 mol/L
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BHE% ] Excel 2016 %, SPSS 20.0 #f4
HEATGE 500, K ER U7 2253 4T (one-way ANOVA)
X AS ] Ak B () 2 S 64T B 5 PEAR 56, Origin 8.6
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2 HEREHWN
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Fig. 1

TEMBKEALBIRAE

Morphological characterization of amorphous Al hydroxide

F1 TEMEERE TR LIRERER
Table 1  Soil basic properties under different planting years of bamboo
FhHEAERR () pH OM(g/kg) TN(g/kg) NO3-N(mg/kg) NH;-N(mg/kg)
0 6.54 = 0.18a 4426 £ 347 a 259 +0.11a 6.18 = 1.78 ¢ 8.67 £ 0.51b
4 475+ 0.11b 35.16 = 0.54 ¢ 2.08 + 0.04 ¢ 2385+ 1.56a 1272 = 1.26 a
18 443 +0.07b 39.74 £ 2.15b 223+ 0.12b 16.26 + 0.87b 12.44 + 0.50 a
e RAFE TR F/NG F-RER RN [ AR AR BR L e R 22 57 3 (P<0.05); T Al
x2 AREMEFREFIHRLIRBOES
Table 2 Various Al forms in soils under different planting years of bamboo
A A PR (a) AR (mg/kg) W A 4R (mg/kg) To g LA R (mg/kg) LY A A48 (mg/kg)

0 0.00 £ 0.00 ¢ 1150 £ 163.3b 151.7 £ 1434 ¢ 96.67 £ 15.86 ¢
4 121.0 = 18.0b 1300 + 108.1a 445.0 £ 49.67b 400.0 = 92.27b
18 2947 + 876 a 1383 +2055a 818.3 = 67.37 a 4853 + 17.15a

Wt TG 5 P B0 SR AR R I B 3 i R A B IR A R

TR RRAT LRSS Z AR hIE 3 AT

W, AT AT E I ALY 138 (A1_0), XJHR
KA L BRAT L EAE AL2, ALLS.AL10,
Al 20 4b38F (1 196.1 mg/kg 535 T4 163.8.161.7.
152.0, 148.0. 147.4 mg/kg, MFhEHT 4 aFl 18 a5

UL, 2% PR AR BR B AT AR -3 A A HLE b3 SR I B
FEF RGBS, $5 3R AR, X EOKRS H £
B A NER AR, O 14.52 mg/(kgd), 4
FIN R TEAT 4. 18 a 3R 2.53 F5H1 2.60 £i5 . [H]
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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
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Fig. 4 Inhibition rate of amorphous Al hydroxide on nitrogen
mineralization (compared with control)
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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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