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Fig. 1  Titration curves (A) and theirs linear regressions (B) of soils subjected to rainfall different in pH and N application different in rate
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Table 1 Total amount of acid induced by rainfall different in pH and N application different in rate
—— Jife 2 B TR W BD pHBC Vel SHE B H 28
Rainfall N rate Soil layer pH ApH gem=) (H* emol Com®) H " accumulation H* accumulation per column
(mgkg™') (em) kg™ pH) (mmol) (mmol)
pH 2.5 0 0~20 5.40 -0.84 1.24 1.92 3772 7.55 9.49
20 ~40 6.13 -0.18 1.42 2.01 3772 1.94
150 0~20 5.49 -0.75 1.24 2.18 3772 7.65 11. 14
20 ~40 5.94  -0.37 1.42 1.76 3772 3.49
300 0~20 5.3 ~0.94 1.24 2.06 3772 9.06 15.57
20 ~40 5.62  -0.69 1.42 1.76 3772 6.51
pH 4.5 0 0~20 5.63 ~0.61 1.24 2.11 3772 6. 02 6.87
20 ~40 6.23 -0.08 1.42 1.98 3772 0.85
150 0~20 5.51 -0.73 1.24 2.06 3772 7.04 8.41
20 ~40 6.17 -0.14 1.42 1. 83 3772 1.37
300 0~20 5.48 -0.76 1.24 2.05 3772 7.29 11.79
20 ~40 5.85 -0.46 1.42 1.81 3772 4.50
pH 6.5 0 0~20 5.97 -0.27 1.24 2.37 3772 2.99 4.73
20 ~40 6.15 -0.16 1.42 2.02 3772 1.73
150 0 ~20 5.42 -0.82 1.24 2.28 3772 8.75 11. 34
20 ~40 6.05 -0.26 1.42 1. 86 3772 2.59
300 0~20 5.33 -0.91 1.24 2.11 3772 8.99 12.96
20 ~40 5.9 ~0.41 1.42 1.81 3772 3.98
*2 FAEpHEMEBETET REKBHTZNE
Table 2 Leaching of NO; and NH] as affected by rainfall different in pH and nitrogen application different in rate
it R e Soil (mg) BEA AL Hh A R 5
ﬁifiiﬁ N rate GEL! 5k B H 21l N input N output Nouiput - Ninput Apparent N budget
(mgkg™')  Background Residue Difference (mg) (mg) (mg) (mg)
pH 2.5 0 197. 54 137.47 -60.07 16.5 62. 84 46.34 -14.27
150 197. 54 181. 023 -16.51 150 118.23 -31.77 -48.28
300 197. 54 276. 84 79.30 300 188. 41 ~111.59 -32.29
pH 4.5 0 197. 54 144. 68 -52.87 16.5 60. 8 44.30 -8.56
150 197. 54 147.03 -50.51 150 110. 44 -39.56 -90.07
300 197. 54 226.27 28.73 300 162.3 ~137.7 -108.98
pH 6.5 0 197. 54 151.33 -46.21 16.5 59. 69 43.19 -3.02
150 197. 54 188. 66 -9.12 150 134. 05 -15.95 -25.17
300 197. 54 277. 19 79. 65 300 183. 21 ~116.79 -37.14
W ARVPA = O + LR ) - ORI A + LIEAJE) Note: Apparent nitrogen budget calculated as (N0 + Noonainded ) =

( Ninpat * Nbackground )



24 KK A AU TR] pHL ARt 800 7K k8 A b R A 1 52 i) 307

2.4 AEpHKEAMARERET NO; B

B®E

AN RHEE S N JEER 33, 2 1k H AT 4l 4
ERRA EEREZ " EH AR SR, N
FEA AR N BB B IEAS P B 5T 1 e kg o, 32
JRATE SR EAG R H KA, 8 AE Y5 AP 1A
TEREAE M AL E . LIEP WA LA T b8 Ik
RTHFE HT M NH 9 A8 9 W OB il i+, H
) R 2 5 A S 1 mol NH [N A Ak 4 7 A
NO; I B 2 mol 9 H* ¥ 34 il Tmol i T+, 24 NO,
B AE ) W USCET ZETE AE 1 mol JiT 5, AL H TG i
AR Z S T A Y WU E TR, A BF 5 Th L
1 mol NO #ki#%F B2 74E H* 3 1 mol, 1 mol NH i
VEAEIE 1 mol H™ 34" 45 5 /R 4% b 31414 4k K
NO, WkIE =R /& & 4.24 ~ 13.18 mmol % 4%, 1Mij
NH, WA W #E H* 7 0. 01 ~0.29 mmol F4E (32 3),

X 5 NH,' 5t 4 e AR B HL 4 S A AV T e it
M RAEA £ . R pH FEFT AL BE £ HE NO;
Tk v Bt 2 ) 0 S R S, NHG
SR pH 2.5 [ b Bt 5 A [R)#a %, {H pH 4.5 Al
pH 6.5 [T A A4 SR B 8 NOS Al NH i & 7
AN it B X B A R pH R AV TG e R ik NI
N2 K3F, pH 4.5 BT AL FE NOS Il NH; i H 4 2 1]
W/NF XN pH 2.5 Fl pH 6.5 FERT AL B, i TA R
IR A B s B AR, PR I U B B NOS Ik i 7= A 1) R I
AR /N pH 2.5 Fl pH 6.5 b3 53X 5% 2 f £
e R AV A, LR E AT RE 2 pH4. 5 BETR A
B #5072 O 0. 16 mmol 4 K, Iff pH 4.5 B W 442
pH 6.5 4l T - HEay L /E T, 5 BRI LA NO; ik
WEMR R /NT pH 6.5 b, HHLHE M — 2
5%

£3 TRAEAENAR pHEREATEMREE

Table 3 Leaching of NO; and NH; as affected by rainfall different in pH and nitrogen application different in rate

i F(FH Amount of acid induced (mmol)
W T Ak 3 N e NO; -N NH; -N S
Rainfall » (mg) (mg) NO; -N NH; -N ]
(mg kg™") Net production
pH 2.5 0 62.47 0.37 +4.46 -0.03 4.43
150 116. 6 1.65 +8.33 -0.12 8. 21
300 184.5 3.93 +13.18 -0.28 12. 90
pH 4.5 0 60. 46 0. 34 +4.32 -0.02 4.30
150 110.3 0.11 +7.88 -0.01 7.87
300 159.9 1.20 +11.42 -0.19 11.23
pH 6.5 0 59.37 0.32 +4.24 -0.02 4.22
150 130.0 4.01 +9.29 -0.29 9.00
300 180. 4 2.85 +12. 88 -0.20 12.68
rich" " WUDKE + 598 1 B 2% Ak 2R 43 A sk R A ( 4% e
3 9 ® JEE 8.6 ~6.2) FER 4R (pH >5.0) | BB 58 e

S TR R 2 i P R R M BRI A B R
Jit 2 — , T R B B A5 A A R 2 v fiE
(i JE 20 R R S ER B 2 R 3 W] 50 Y )
W, BRI TEE XE R B A R R4,
SETR % 2 wi ik T O P AR AL - (1) BHES 52 = AR
9% hid B2, R A B0 2 5% v i B, 7E RN BN ) 2 I
A B R A H G A 0 B A R A OG
(2) s Al 7™ AR 0 22 oo A, 42 i BE ) i, (HL 2
Jisg b RO RS, PR R GG oh i fE . UL

(pH 4.2 ~5.0) K45 (pH <4.2) % (pH <3.85) 2%
MR R & 2 R R AEAE— € 38 o 73X — 1R
HER 43, A g0 v A 9 2 R DRE R R A L B8 1
YER BRI 9 2% vh iR & i 2 2 72 v, ik + 58 4F pH
KF 7.5 F/NT 4.0 B HAGBEZE e ), 500
BB B 45 AR — B 2 T R 2R v A R
W5E k&, e 4P IR CaCO, A1 H, SO, s i Jf: 4% 57
30 d &, 7F pH RERJEF N pH 224k SR A &= &
AR OC , % 7 k18 T R AE 22 vl ik
RUGERRE AR B B 7 WA LS vhGe T, [H]
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Af 3t 46 2k B R S I B CaCO, J2: 51 A9 R fk ol K5
PRI 3207 125 %o R Ak 1 3 0 H TR E 52 B I SR
=

80 R TR RE , XN Y M BORR B K iR Y
fine pH 2.5 MR A T, £ S BEUR O 9.49
mmol % A, /)N T R/ #5 47 19 BR & (15. 80 mmol %
A s 6 LAY pH 4.5 1 pH 6. 5 [ [T 4k BEEER &
W& 6.87 mmol &4 4. 73 mmol BEAE, DL EFEH,
TR AR A RS R, BRI pH 6. 5 Y3 h LR TR
PR R AL, 15 R U0 R K I B A s R Ak PR AR
1E % pH [T (pH6.5) F 15 mg kg ™' .30 mg kg ™ 'jifi
AAEBOR &5 54 11. 34 mmol #4E (12. 96 mmol
ML, KT pH 2.5 B 9.49 mmol HH KB &, 5
pH 2.5 BEMI #5719 H ™ 300, 8 KT pH 4.5 B/
6. 87 mmol Hj AT Y EIR & A1 pH 4.5 FEM#E 19 HY
i, 3R N AE B TE AR B AR R Ak 5 A K
FRRUTKE o T A8 B 1T 8 A1t 280 R4 P, 3
P A5 B 2 R T I A B 34 I OFON OK, iX 5 R UL
BEVE RN, DR R it S A 0 9 K i R iR =
OH ™, BRSO B /INA X, 56 F R UK 5 it
RIE ST R, MR R ee o e % A B XAy a8,

TR — DA A AR BR IR TR 52
Wi S1, B G PR S - e Wy AR LB T AT
S ELE R (B R 45 R WA TN R AU B E
HEm AL R R B SR AR AT,
TCit S H 4l IR TR O 2 it AL, AU Ak & NOS ki
HMRBEHA S ARKRILE, RNEA T, % pH B
NHJE#E H ™2/ T X5 R0 NOS ks 7= A4 H ™ 6 5 3% i
Jiti &, NOS 9 249 K W 1= T it 0 it 150 mg kg™
TR AR AL & NOS ki B iR o 7. 88 ~
9.29 mmol 45 ; jifi A 5t 300 mg kg ™' HHEALETF A
itk S NO, WA 2 me & 4 11.42 ~ 13,18 mmol
FE, 2R WIS it A 2 5 BURUH Ak & NO; ik 7 20iR

A
4 /N =

1) 3058 K B k8 A0 A T ik R 4k A 4R 2
BT VR I ) 9 2% ni i &, SR AN [ 6 JEE CaCoO, Al
H, SO, ii% & I 55 9% 30 d /77 ik, 78 £ pH RERE
FEI P, 4 pH S5 R BRI A R 12 2 Y R A G, R
W32 07 i 1 0 LR Tl 2% b 75

2) Ml AR A, B pH 6.5 9 3T rp 1 [
W2 SR EmR L, 5 pH 2.5 F1 pH 4.5 BRI

WEAR L , i (e 150,300 mg kg™ 9 B0 K, HL
i T 0 e 1IN T4 A, T 3 e B4l Y TR C R AL 2 it
R RAHAL S NOS O B i i & A BCR T,
DAL 0 R 3R B B AR NOS ki 4 2k L R R
AR FH 200 30 2 A 2 - 8 R A o o 1 O B T
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EFFECTS OF RAINFALLS DIFFERENT IN pH AND NITROGEN APPLICATION ON
ACIDIFICATION OF Fe-LEACHI-STAGNIC ANTHROSOLS

Zhang Yongchun"">?  Wang Jidong”® Cao Bingge''> Xu Xianju>’ Ning Yunwang®’® Shen Qirong'’
(1 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)
(2 Institute of Agricultural Resource and Environmental Sciences, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

(3 Scientific Observation & Experiment Station of Farmland Conversation and Cultivation in Jiangsu, Ministry of Agriculture, Nanjng 210014, China)

Abstract Samples of Fe-leachi-Stagnic Anthrosols were collected and incubated with different rates of CaCO, and
H,SO, amended through titration, for indoor simulation of variation of the pH buffering capacity of the soil as affected by
rainfall, different in pH (2.5, 4.5 and 6.5) and nitrogen application, different in rate (0, 150 mg kg ' and 300 mg
kg '), and further for exploration of effects of rainfall and N application on soil total acid induced and on leaching of min-
eral N. Results show that soil acidification rate ranged from 4. 73 mmol H " to 15. 57 mmol H" per column, being the low-
est in the treatment with rainfall 6. 5 in pH and N application zero and the highest in the treatment with rainfall 2. 5 in pH
and N application rate N2. Soil acidification rate increased with N application rate, regardless of pH of rainfall. In the
treatment with zero N application rate, soil acid accumulated with decreasing pH in rainfall. In the treatments with N appli-
cation rate being, soil acid accumulation was the highest when the rainfall was 2. 5 in pH, and the lowest when the rainfall
was 4.5 in pH. Leaching of nitrate induced soil acidification and the amount of acid induced by leaching of nitrate ranged

from 4. 24 to 13. 18 mmol per column in the experiment, while leaching of NH,” consumed H™ at a rate of 0. 01 to 0. 29
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mmol per column. In the treatment with rainfall normal in pH, 6.5, N application at 15 mg kg ' and 30 mg kg ™' increased
soil acid by 11. 34 mmol and 12. 96 mmol per column, respectively, which was more than it did in the treatment with rain-
fall 2.5 in pH (9.49 mmol per column) , and in the treatment with rainfall 4.5 pH (6. 87 mmol per column) and more
than the amount of H " rainfall 4. 5 in pH brought in (0. 16 mmol per column). The above findings show that application of
nitrogen alone may induce more acid than acid depostion with rainfall could bring in. However, no matter whether rainfall
or N application, leaching of NO, plays a leading role in accelerating soil acidification.

Key words Rainfall; Nitrogen application rate; Fe-leachi-Stagnic Anthrosols; Soil pH buffering capacity; Acidifi-

cation
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