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Contribution of Simulated Nitrogen Deposition to Forest Soil Acidification in Area

with High Sulfur Deposition
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Abstract: The impacts of nitrogen deposition on a typical acidified soil under a masson pine ( Pinus massoniana ) forest at Tieshanping,
Chongging in Southwest China was studied through field experiments. The changes of soil water chemistry in different layers within one year
after the spray of NH,NO; and NaNO; solution respectively [ with the same nitrogen dose of 40 kg*(hm® *a) ™" ] indicated that although the pH
value decreased a little Ctreated by NH;NO; ) or even increased somewhat Ctreated by NaNO; ), the concentration of base cations, i.e. Ca**
and Mg’* , and AP* increased remarkably, with the AP'* to base cation (sum of Ca’* , Mg™* and K* ) molar ratio increased from 0.5 of the
reference to around or even higher than 1.0, which means A’* might do harm to the vegetation. The enhanced leaching of base cations and
activation of toxic AP* both indicated the deterioration of soil acidification. In addition, the nitrogen saturation occurred with the increasing
NO; leaching. Since it was detected that NH,” had more effect on soil acidification and eutrophication than NO; with the same equivalence,
ammonia (NH; ) emission abatement should be possibly preferred to nitrogen oxides (NO, ) for nitrogen deposition control in China.
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Fig.1 Schematic presentation of sampling plots
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Table 1 ~ Annual average pH and ion concentration of soil water under each treatment in 2005
Tt kb oH B TR Jpeqe 17! . .

Ca* Mg’ * K* Na* NH} AP+ SO NO; Cl- F-

NH,NO; 4.97 a 1275 a 342.7 292.1 109.6 a 1033 a 112.1 1 664 1211 ab 148.9  37.60
(1.100 (1223 (268.5) (218.7) (155.2) (1034) (234.8)  (1813)  (1192) (130.0) (38.02)

NaNO;, 5.49 a 2055 b 499.9 387.8  1995b 588.0 b 94.98 2027 2249 a 202.1  45.80
0 (1.15 (1845 (455.6)  (313.4) (1552) (663.1)  (234.1) (21240 (3733 (186.1) (48.11)

Ref 4.12b 1332 ab 349.6 355.8 58.72a 483.9b 159.1 2381 264.0 b 176.4  52.26
(0.96) (1542 (369.1)  (275.8) (27.75)  (450.4)  (210.60  (2909) (152.3>  (103.7) (52.27)

NH4NO; 3.60 ab 888.2a 286.2a 137.4a 55.59 a 67.15a 1001 1129a 1858 a 166.2  34.79
0.27) (372.3>  (106.1>  (61.2) (47.53)  (80.70) (391D (695> (1017 (213.6) (11.79)

NaNO; 3.69 a 673.9b  236.9b 92.79b 845.0b 41.96b 943.0 1 598b 1417 a 136.9  33.84
! (0.26) (246.2) (88.5) (43.69) (644.1) (52.73)  (530.6) (827) (855) (100.00 (12.94)

Ref 3.50 b 840.2a 297.1a 157.7a 33.35¢ 18.17 ¢ 861.5 1927b 747.3 b 134.1 35.58
(0.15) (356.00  (117.7)  (48.3) (35.03)  (16.68) (442.60 (1277 (348.6) (66.8) (13.50)
NH4NO; 3.72a 734.1a 244.0a 79.85a 48.78a 11.29 a2 980.7 953.8a 1753 a 101.2  29.76 a
0.24) (279.4) (67.4)  (37.32) (40.84)  (11.14) (396.00  (321.7)  (993) “1.0 d2.10
NaNO; 3.8 b 527.4b 185.2b 109.7b  555.0b 28.62b  774.8 1263b 1001 b 127.1 26.70 a
2 0.21) (190.7) (86.6)  (91.9) (515.6) (37.87)  (320.1) (544) (551 (98.2) (12.17)
Ref 3.76 ¢ 957.2 ¢ 340.7 ¢ 96.37b 32.14 ¢ 8.65a 691.0 198lc¢ 1252 b 138.8  40.97 b
(0.18) (329.9) (126.9) (33.35)  (18.02) (15.60)  (485.4) (673> (729) (54.1> (15.49

NH4NO; 3.78a 572.2a  230.5a 349a 52.90a 1296 1195 a 970.4a 1722 a 123.3  29.08
0.21) (267.5)  (105.60  (31.75) (47.500  (27.49) (536) (321.7) (114D (98.6) (14.30)

NaNO; 3.85b 527.1a 172.2b  40.83a 617.8b 15.88 892.7b 1249b 1155b 175.5  28.66
3 0.21D (165.6) (69.81) (24.260 (28.9) (26.03) (273.2) (377D (632) (216.3)  (7.1D

Ref 3.75a 707.6b  261.2a  97.36b 24.86¢ 5.45 723.0 ab 1614c 913.7 ¢ 135.4  32.03
0.15) (197.7) (59.3)  (33.94) (10.24) (4.63) (174.5) 417 (229.8) (40.4) (7.3

D 5 WECT A RRHEZE CREARSL 1 =36 ~ 390, ANFRAREE T 130 WAL 27 AL BRI (E 10 22 57 AT IR REAS T K 56, 320 (5 )5 AR AN [ 7 B R 22 57

\'f'z%’rr(p <0.05>
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Table 2 Average pH and ion concentration of soil water under each treatment in the second half of 2005

bR g o ReE e %?%ji”e“ l o o

NH, NO; 3.46 a 782.3 a 255.3 a 1059 a 823.1a 2297 a

0.19) (293.5) 71.1) (155) (266.3) (1068)

NaNOs 3.67b 549.3 b 205.6 b 733.3 b 1178 b 1680 b

! (0.30) (177.0) (69.2) (181.0) (357) (1027
Ref 3.46 a 655.5 ab 258.8 a 512.6 ¢ 1166 b 838.5 ¢
0.16) (184.9) (76.0) (196.6) (550> (440.1)

NH,;NO; 3.58 a 861.0 a 264.1 a 1315 a 928.1 a 2381 a

(0.16) 272.71) (62.1) (104) (319.2) (852)

NaNO; 3.80b 446.1 b 152.3 b 1074 b 1078 a 1208 b

2 0.23) (140.7) (44.6) (200) (282) (612)
Ref 3.66 a 999.3 a 368.1 ¢ 904.0 ¢ 1831 b 1607 b

0.1 4310 (159.1) (57.3) (813 (306)

NH,NO; 3.64 a 733.0 a 299.0 a 1491 a 1078 a 2563 a

.11 (273.0) (97.4) (263) (480) 917

NaNO; 3.73b 508.4 b 164.3 b 1018 b 1302 b 1454 b

3 0.16) (157.1) (55.7) (126) (301 (661

Ref 3.66 ab 715.4 a 260.1 a 922.2 b 1524 ¢ 1030 ¢

(0.09) (184.2) (52.8) (115.4) (359) (240)

D 55 T bR E 22 FEAHL n = 18 ~ 200, ANFAAREE R L3 AL A AL AR (B0 25 2 AT OO FEAS 7 A 06, 39 MELJR R AN ) 3 BER R 22 57

ﬂ':z'%_(p <0.05
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Fig.3  Monthly variation of NH; concentration in soil water in 2005
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Fig.5 Monthly variation of (Ca** + Mg?* ) concentration in soil water in 2005
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Fig.6 Monthly variation of A’* concentration in soil water in 2005
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Fig.7 Monthly variation of AP* /BC mole ratio in soil water in 2005
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