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Nitrification and Nitrogen Leaching in Tropical and Subtropical Acid Soils
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Abstract: An laboratory aerobic incubation and simulated leaching soil column experiment were conducted to investigate the
effects of urea addition on nitrification, nitrogen (N) leaching, base cations leaching and soil/leachate acidification in four tropical
and subtropical acid soils including latosols in Hainan (HR, granite, forest land), latosols in Yunnan (YR, basalt, forest land), red
soil in Jiangxi (RU, quaternary red earth, upland field) and yellow-brown soil in Jiangsu (YU, quaternary Xiashu loess, upland
field). The results showed that nitrifying activities in four soils were in the rank of YU>RU>YR>HR. Dissolved organic N (DON)
and ammonium N (NH;-N) were the predominant forms of N leaching, while nitrate N (NO;-N) dominated N form of YU
leachate. In YR and RU, both NO;-N, NH;-N and DON existed in each leachate. A significant positive linear correlation was
observed between total base cations and NO;-N in leachates. Nevertheless, leaching of each base cation varied with ionic innate
qualities and soil properties. Ca?* played a key role in both buffering H* produced by nitrification and balancing the negative
charges of leaching NO;-N. Nitrification of exogenous NH;-N in soil with low cation exchange capacity (CEC) and base cations
saturation like RU caused not only base cation leaching but also NH,-N and H* leaching. Overall, urea addition might cause N
leaching in a shorter time in tropical and subtropical soils and thus trigger environmental issues.
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Table 1 Informations of tested soils

il PRI FMAH  pH 2H 4k Fhokr CEC BS 3C P AR B B T (cmol/kg)

T xm ik (gke) (gkg) (%)  (cmolke) ) Tlpce k' 12Mg* Na'
HR TG4 WgmAsll MM 509 037 0 3.9 50.2 5.14 39.3 127 0.2 029 034
YR R4 mmEiEdE M 497 118 7.1 36.5 13.4 41.9 283 078 172 028
RU 4R TP B 418 05 4.0 20.6 11.1 21.1 0.64 043 014 1.13
YU @ EfE O TmR BH 5700 1330 116 19.3 14.8 90.9 9.84 029 295 037

B T pH RN il i 8 FoKIR PR HLALL BRI 0Kt b 2.5: 1); CEC FnBHEs FacHiuit, BS RonHhBEEAE .

1.2 RWEE

AR B P R 2200 . F T s A e s DUl
FE o FREBUHYF 15 g MET A XTI A 250 ml 38
BHTEE, % 40% HEFKEWHC)MK, #&T
30 CHiFFT M. 2, WAMAMYST
N 4.5 mg BR ZHEW N F i 300 mg/kg, AbFEAL
5 U PIAHT NHi-N ZbH/E A (CK)), 2 65%
WHC IKJG, FRR R sl s 0, B
BHT 2 ~ 3 FLLAW AP RIS FRAF, BT 30 CHiR
FEThEESR . BWRPRE R, ANk KT

AR e TR . HFSE AN NHE-N A
Xof A HEER BB TRV L RO R R AL Y R ¢ ik
56 B FH A R NAE 4.7 em, 1 60 cm B H (5 PVC ¥

BHE . SRME IR A W 2L PR v BRI
FERR B8 DB AR RV . B — e i B AT 4 . A
BERb . ALK RS, B R 3 ~ 4 cm,
D8y W= 3 N RV S TR SR NI O L <ol W =
690 g(HLT3) 54 ERP(2 mm)345 g Fe BB R 2. 1
BA), S50 3 40, IRUCRA AT, B —17 14
JABA—HAE 0.5 om [EERHAIA, DUS S/
BERGOW S0 . AR SE RS, RIS — 2
ATSCP ITAE L B4R LA 1k K bk e B s IR AT
K24 2B FKIE R 65% WHC 1875 K5 5
T30 ClERIEFRA H R TR 4 TR 6 T
AN HRE B E AN NHE-N Xt B (CK) AN NHE-N &b
HMEPARRIEAMA, N & 300 mgkg, LS
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Fig. 1 Nitrification in HR, YR, RU and YU soils
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Fig.2 Concentrations of nitrate (A), ammonium (B), dissolved organic nitrogen (DON, C) and total leaching losses of various N forms (D) in
leachates of HR, YR, RU and YU soils
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Table 2 Net leaching losses of various N forms from HR, YR, RU and YU soils

LR W UE B AU (mg) AR T 2 8(%)
NO;-N NH;-N DON N
HR 9.6=7.8 362+9.7 130 +26 176 + 16 85
YR 103 + 15 24.7+2.6 389+3.7 167 + 16 81
RU 67.9+9.5 243+£3.6 76.1+10.3 168 +3 81
YU 160 + 30 0+0 10.9+3.2 171 +27 83

T RNEAE N 3 A EAFEE AR MR AR R 207 mg.
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Fig. 3 Correlation between concentrations of NO; -N and total base cation in leachates of HR, YR, RU and YU soils
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Fig. 5 Changes of pH in three different layers in columns (A) and in leachates (B) of HR, YR, RU and YU soils
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