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Effects of Simulated N Deposition on Soil Acidification and
Content of Base Cations”
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Abstract In order to study the effects of nitrogen deposition on soil acidification and soil base cations, a pot experiment was
conducted in greenhouse. The treatments were designed as NO (control), N1, N2, N3 and N4 at the doses of 0, 6, 12, 24 and 48
g N'm? a’!, respectively, with six replicates in each treatment. NH,NO, was used as the source of nitrogen. The results showed
that soil pH decreased with increasing nitrogen deposition, but soil total exchangeable acid (TEA) and exchangeable aluminum
(EA) increased after incubating of 18 months. The total base cations in soils with N1, N2, N3 and N4 treatments decreased
by 6.29%, 8.94%, 10.07% and 10.38%, respectively, and soil cation exchange capacity (CEC) decreased by 5.07%, 7.27%,
8.53% and 8.83%, respectively. The contents of NH,"-N and NO,-N in soil increased with increasing nitrogen deposition. Low
nitrogen deposition (N1, N2) accelerated increasing of soil exchangeable K*, Ca?>* and Mg?*', but high nitrogen deposition (N3,
N4) was opposite. Because increasing of soil active nitrogen, nitrogen deposition accelerated soil acidification, accordingly
which resulted in leaching of soil base cations. Fig 3, Tab 3, Ref 41
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Table | Physical and chemical properties of the tested soil

M B Bkt i N
FES ﬁﬂc é.ﬁ Exézﬁsae b;%e%cafion Cﬁ%ﬁéﬁie ﬁﬁﬁﬁ%éi Bf:fﬁii{%n
Sample pH ., Orgamc_IC Total n1tr(?1gen (wicmol kg™) capacity Total base ca_tllon percentage
/g k wig kg™) 5 (w/cmol kg™') o
(wighe)  (igke K Na Co Mg (wemolkg!) (P/%)
14 Soil 4.25 27.35 1.00 1.29 0.76 5.56 5.37 34.49 15.95 46.24
%2 EMATBEZRNE (NHNO) AR
Table 2 Dosages of nitrogen for simulated N depositions
14 Month 1 2 3 4 5 6 7 8 9 10 11 12 Al Total
[#/K & Precipitation (h/mm) 56.1 101.5 1509 2243 253.0 282.0 1224 1033 752 575 545 405 1521.2
/K8 Watering (V/L) 397 717 10.67 15.85 17.88 1993 865 730 532 406 385 2.86 107.53
NO % Concentration (¢/mol L) 0 0
Njiti = Dosage (m/mg) 0 0 0 0 0 0 0 0 0 0 0 0 0
Ni W JE Concentration (¢/mol L) 0.011 0.011
Njiti ] Dosage (m/mg) 447 809 1202 1787 201.5 2246 975 823 599 458 434 323 1211.8
N2 W Concentration (¢/mol L) 0.022 0.022
Njiti[f] £ Dosage (m/mg) 89.4 161.7 2404 3574  403.1 4493 1950 164.6 1198 91.6 86.8 64.5 2423.7
N3 % Concentration (¢/mol L) 0.044 0.044
Nijifi [f £ Dosage (m/mg) 178.8 3234 480.8 7147 806.2 898.6 390.0 3292 239.6 183.2 1737 1291 48473
N4 W Concentration (¢/mol L) 0.088 0.088
Njiti[f] #: Dosage (m/mg) 3575 6469 961.7 14295 1612.4 1797.2 780.1 658.3 479.3 366.4 3473 258.1 9694.7
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Fig. 1 Effects of simulated N deposition on soil pH and exchangeable acid
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Fig. 3 Effect of simulated N deposition on soil exchangeable aluminum
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Table 3 Effect of simulated N deposition on soil base cation content

A A \ ﬁ St
LR Exc)ﬁj%g%base%aions ?%%EE%E% Basegs:?u*ri)tgion leti%r?e;tl%ie
Treatment (w/emol kg'') O(tj /cn?ci‘la 1‘:;3‘)"“ percentage capacity
K Na* Caz Mg (r/%) (w/cmol kg™!)
NO 1.18 £ 0.03bc 0.78 £ 0.06a 6.11 £ 0.47b 3.44+0.07cd 15.89 £ 0.72a 45.64 +1.18 34.82+2.07a
N1 1.50 + 0.06a 0.63 +0.04b 6.92+0.12a 4.46 +0.34a 14.89 + 1.03ab 45.05+1.73 33.05 + 1.65ab
N2 1.21 £ 0.06b 0.74 £ 0.03a 6.30+0.11b 4.01 +0.38b 14.47 £ 0.51b 44.82 £0.51 32.28 + 1.76b
N3 1.05 £ 0.07cd 0.73 £ 0.03a 6.18 £ 0.16b 3.75 + 0.32bc 14.29 + 0.53b 44.87 +0.38 31.85+0.67b
N4 0.90 +0.10d 0.62 + 0.04b 5.48 £ 0.26¢ 3.23+0.26d 14.24 £ 0.41b 44.86 +0.72 31.74 £ 1.73b
5 NO&D B 2 7] 22 5 0 2% BB A: NO>N2>N3>N1>N4 (£3) . R HLHE il fE 2 4%
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