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FER( SO,2-S Y H B M B, B A(T-N) A(NH, -N) .A(NO3-N)FlI 2(SO,*-S)53 HH 1.09~7.84.0.64~6.25.0.34~1.83 F1 0.95~7.64
mgL"', ¥HBKEGME, Hb A(T-N), ANH,-N), (SO, -S) 5 MK AR E R B oA B K (n=11, p<0.10) . i
YR H iR F(T-N). F(NH,-N). F(NOy-N)Hl F(SO,”-S)43 514 1.06~7.84, 0.64~6.25. 0.17~1.54 1 1.22~9.15 kg-hm™, 55
MK SLIEARSE, Hidh F(T-N). FOINHL-N)FI F(SO,7-S) 5K BIAR AR E B EKF (n=11, p<0.05) . Z=47 b, FKA.
TR R UTR AR . B 38 S A > AR e . IR TR I A FHAE S R G0 A N 35.94 kg-hm™a™ il S 45.93 kg-hm™-a™, L
t NH, -N AEDTGE B 22.92 kgthm?, (5T AU =19 63.75%.
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(mgL™"), —4EPERFSER5, & (3-5A ).
5 (6-8 H). B (9-11 ), & (12-1 7). 2007
AE 11 T RIRERR D HArE, AR R RREAS IR A
BRARFR BT, W% BERER oy Py, BKZERERT Py
Py ] Fy. o R4 9 A A 10 A AEUE T mifs.

BAEGIFH SAS9.0 B AR & B B2
AL, R Orginpro 7.5 B4l &
2 ZERE5HH
21 MAER. MENRERE

1R 2 30 R W DA N BT X R K H 2y
Py W H FNZ=A5 4k . BEW R A(T-N) . A(NH, -N) Al
P(NOy-N)# H [ 22 58K, 43518 1.09~7.84
0.58~6.25 #10.26~1.83 mg'L™"', HH, p(NH, -N)FI
P(NO3-N)H #4350 226, 0.95 mg-L™, ¥
F 2006 AFEANAAEZEITH 2008 4F T Uil AT
FEWFSE XA H T 48 0A7E 1945 54 0.63 1 0.43 mgL
0.89 11 0.73 mg-L") K& 2008 4 Fan 25" AR5
DX B AR T i A4 5 0.56~0.70 F10.30~0.49
mg L"), FERTH A(SO45-S)H 0.95~7.64 mgL”', X
54 U R i W S PO SE R IR ST IX 0 4 SR I

F1 BNENAKEBE (mm) RWKFE,
WMHRERE (P, P, (mgL"))

Table I Monthly rainfall and mass concentration of nitrogen and sulfur

in precipitation during study period (2007.10-2008.09)

H R T A(T-N) P(NH,-N) AP(NOs-N) A(SO,*-S)
2007-10 21.4 4.96 2.99 1.63 5.72
2007-11 14.0 / / / /
2007-12 62.2 5.65 2.93 217 7.46
2008-01 100.0 4.04 225 1.83 5.72
2008-02 742 2.30 1.30 1.01 3.23
2008-03 174.8 2.75 2.05 0.76 3.10
2008-04 284.2 2.76 2.20 0.54 322
2008-05 138.0 1.81 1.24 0.61 1.54
2008-06 265.2 1.79 0.58 0.40 371
2008-07 152.8 1.09 0.77 0.26 0.95
2008-08 612 2.62 2.26 0.56 3.75
2008-09 25.4 7.71 6.31 0.65 6.59

¥ifE 114.5 3.41 226 0.95 4.09
brifE2E 87.2 1.90 1.49 0.61 1.96

®2 BNEEFTE(mm) KPR, BRERE (2, 25, (mgLlh))
HETEURBEERENN
Table 2 Duncan analysis, seasonal rainfall and mass concentration of

nitrogen and sulfur in precipitation

VT 5k ATN)  P(NH,'N) P(NO;-N) P(SO.>-S)
# 199.0A2® 244ABb  183Ab  0.64Ab  2.62 Ab
B  1597Aa  1.83Bb 120Ab  041Ab  2380Ab
Kk 203Ab  634Aa  465Aa  1.14Aab  6.16Aa
% 788 Aab  4.00ABab  2.16 Ab 1.67Aa 547 Aab

P A — TR R BUKE, HPNEROR 5% EK
F, KREFHFIR 1%8HKF

(0.24~7.77 mg- L™ ). E—H%F H [ R - R X 1 e
R AP SIHTRI, Py P SRR R AR S,
o p(T-N) 5 B RN [ AH DGR B B KO =11,
p=0.046<0.05), P(NH,"-N). A(SO,*-S)¥) 5 F& T &
[ A SR B e B K (n=11, p=0.074<0.10;
=0.096<0.10) , P(NO5-N)5F& R 8] C B & A4
(n=11, p=0.263>0.10) .

A5 b, WK oy Py B THRE (g
2), P(T-N). P(NH,-N)FI A(SO.Z-S) A (6.34.
4.65, 6.16 mgL") M IAEMKE, HYS5HEEN
ZREE (n=11, p<0.05), MSAFEHMWESALR
F, XA SRR ZERMEA o WD AR R
FHETHKE, HAME (203 mm) 7E8E, HYS
HEMBMESEE (n=11, p<0.05), i 54ZEM T
AR 25, 1 NOy-N HJEAYIE(E (1.67 mg L") H
BTEA 7R, SREmZERARE, WS HEERm2E
SFRE (n=11, p<0.05).
22 KRBTSR, MAEE

WEIAER, B XRSIRTIRE Fy, Fs B2
AN 1.t AL, SBUIRE Py, Fo 7RSS
K, Hr F(T-N) . F(NH,"-N) . F(NO; -N)#l F(SO,”-S)
M 1.06~7.84. 0.64~6.25, 0.17~1.54 F1 1.22~9.15
keg'hm?, X5 HFEHEA . a5 R SHFE YK
F PR X 6 4F (1998—2003 ) IR UTHEA
REHEWFIEEE AL . AT R, F(T-N)FI
F(SO,”-S) 5 A i [A1 4 54 S 2 IE A G (n=11,
p=0.003<0.01; p=0.002<0.01) , F(NH,-N)5 H %
MR AR B A (=11, p=0.026<0.05) ,
F(NOy-N)IY H i & SR RE R B E M (=11,
p=0.113>0.10)

09 e FTN) Y
—e— F(NH,"-N) ¥ /\
—&— F(NO,-N) |

—v—F(S0,7-8)

RAWPYOES i 2l 5/ (kghm®)

f T T T T T
2007-11  2008-01 200803 200805 200807  2008-09
IFfE) CAE-HD

B1 BNEXSENRER. RAEE

Fig.1 Monthly fluxes for wet-deposition nitrogen and sulfur
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kghm?) 76 6 AHBL., &1 b, KBTI Fy.
Fo¥RAEmTERK, Hh F(T-N). F(NH,-N)Fl
F(SO-S)Y ATt , MNX SR FIE ST 4: 4
A 5 EHTERIE X 2 X R R 3 R R &
B, 46 H NH,/-N B # & & 5 ER A D
0.74%~2.24%, 1% IHalHELE 14-17 AP, WA
4 F e X P AL A K FAAE RS EER], ZUE . AR
e A HUE PG RS R NH, -N A3 & e fnes
SR, 4-6 A MBIREIXEZE, ZRFEK
i (687.4 mm) 52 50.0%. KT AIFEX
RINZTT, H 9-11 A RFZ, BFEKFEER 20.3 mm,
SRR BRI R, BRI
WEZMA . MFE. 4-6 HEKZ AR REZ M
2 AT X RSB F(T-N)FT F(NH,-N)
WAEIILE 4 ], Fy. FWE7ERZT M,

WAy, KRAJBUIHE F(T-N), F(NH, -N),
F(NOy™-N)HI F(SO4> -S4 s 543 1k 35.94 . 22.92.,
9.95 1 45.93 kg-hm?a™', Hrh, FINH, -N)#E&E
K F(NH,"-N)5 F(NOy-N)f s 32.87 kg-hm™-a™ )
A3 5E RAIBTTE T-N 19 63.75%F1 91.45%, 2]
RAIBITELL NH, -N ISR I E. oh, K
IR R A TR [ e s X U A ey (40
kg-hm™>-a™ B) i SR IT R A7 A0 2 s Rt (32
kg-hm™a™ Yy, AT, RABIIRFA . BRAYH AR
XX A A S R G0 A dE 2]
3 itig

AWFFEIEIAR N, KA R ITRE (] B A2 T3 X

HAESRS HA T-N, NHy -N Fl NOy-N ZFl,

NH,-N. NO;-N J SO,7-S HJ4E jii £ 43 % H
35.94. 32.87. 22.92. 9.95 fil 45.93 kg'hm?, Fh4
#2071 2003 45 2 A & 2004 4F 1 AXTARIIE X A&
H RS AIBITFET 52455 T-N. NH,'-N #l NOs™-N
(AR A9k 24.04 ., 7.15 Fl 4.85 kg'hm?, FAK
{258 2004 4F 12 H % 2005 4F 11 A WX AHSE
XA RS AU T TIF9E, 453K TN,

NH,"-N FINO;"-N fJ4FEiE 8405100 30.7 . 12.3 Fi1 14.1
kghm™?, ZABFFEAR T E8GH E ORI IR T
F Xu ZP1F 2000 F1 2002 EAEABFSE X BT AR HL
T F AR SEE (40.05 i 44.78 kghm™a™)

7 7 Tz B 20O 1998 4F 11 A & 1999 4F 10 A
TEARDFF XA H T8 MR as R (172
kg-hm™a™) o ATIL, RAIBIURE [ AT X A AR
ARG i A RBR B AT R AR G A, A
WA X KRR IRV B T HAb M X A R
£ 70T T 1 A B | . D 1 = R iy o4
SERTISHbR MR T IOBFTE I, R AIRI R ) it
i\ T-N 38.4. 24.39~28.34 kghm?a™', ZH 54
SCEE ALY A NS0 T | KSR
IR AR IR R R S5 R E R K, TN,

NH,-N il NO;“N [ & 2 % & 6.52~28.07 .

3.98~18.99., 2.27~16.12 kghm™a™, ¥R TA L
o ARSCRABIBUTE R AL TV H Bk 1T
T F (109.5 kg-hm a1 177 & AR s AN T
#H A (26.85~30.53 P71 33.9 kghm™a' 1) |

%3 FATAALASERAME. REBBOFRER

Table 5 Study results on wet deposition fluxes for atmospheric nitrogen and sulfur in different surfaces kghm™?a™!
R[] A FHE F(T-N) F(NH,'-N) F(NO3-N) F(SO4*-S) B Y Sk
1998-11—1999-10 A H 172 [19]
2003-02—2004-01 YLVE TR A< H 24.04 7.15 4.85 [17]
2004-12—2005-11 AR H 30.7 123 14.1 [21]
2001-04—2002-03 TLIRH A A H 109.5 [19]
2001-06—2003-05 VLSRRI A H 27.0 12.8 9.4 [10]
1990—1992 SR AR H 15.59-30.07" 10.34-26.62 2.78-5.25
1992-05—1994-05 e vt B A< H 7.89-8.60" 6.28-7.43 1.17-1.61 [24]
1994 (S 72 A H 16.46" 12.28 4.18
1999—2004 HERE K2R Y AR H 15.5-27.2 8.6-11.8 [25]
2000, 2002 YLVE TR L 40.05, 44.78 [23]
1998—1999 TR AL Mt 38.4" [26]
2001—2003 WIr 25 R I bk 24.39-28.34" 15.33-18.99 9.35-16.12 26.85-30.53 [27]
2004-07—2005-06 . i 6.52" 3.98 227 [28]
2005-05—2006-04 IR LA i 33.9 [28]
2004—2005 IR IR 8.5-11.2" [71
2000—2004 T A P TKEK 16.26” [30]
2002-07—2003-06 YL A R 35 pie: 28.07 14.59 6.32 [31]
1994-12—1995-11 RSN Fih 11.35% [32]

DTN BT S NH,-N F1 NO3-N FTTRE H g,



2246

AESIREEEI B I8 B 6 3 (2009 4F 11 A)

UNRTRTA, ORI e A R I, R
DURE SR AT MR | T2 | 7K IR AT H T 11T 75 K o
X EGAMFIE XIS Tl isYeX, FEZ At &S5
SR mAT O o R it P Ak AR 4 R A EELR)
i, SEKEAZED NH ERERBIRSR, 2R
FH NH, N v B2 O e B 2800 A e i A ) 2 ]
K PEioE , ZUETE R L NHy/N Sk 60.70
kgt B3, BRI 50%0 NH; % A & & 47784,
IEAh, AWFSE XA TG, R, Rk
SIRUER SR AWK — 1 EEEHN, BIREE
X RATR TR ] AHIF 5 X8 ) J B SR 4
BEGMAR RN IZER W RN, FRIEWE
Ah, AL, A SAGHEEE | BN RN
IR Z A 2 1 720,

4 LHig

251 M3 1 a (2007-10—2008-09 ) X B £7 358
KRHAEZRGERIEA . FIBTIRERIN, 5H K<
MRUTRE A HAE S R G AR . BIOTR R,
AR

(1) WFRXEER R BCER Mk A A
SR, P(T-N), P(NH,-N) . A(NO3-N)Fl A(SO4”-S)
3R 1.09~7.84 .0.64~6.25 .0.34~1.83 F1 0.95~7.64
mg L, RAKESHEFTHHE,

(2) MR KRAIBTIREA . B E559h N
35.94 kg-hm™a™ 1 S 45.93 kghm™a™, Hrp KA
MRUCRELL NH,-N b E, HRR BT 63.75%.
KR BRI TR 2 A >R Z 15 fed:
Hrbt T-N NH,-N 1 SO,*-S ViR B UHE TR,
NO;™-N N AL Z iR 5

(3) MK KRR . RIBUIRERIE, S5FEEMRY
KREY], KA BT S K 2 e,
R BRI TR 5 K R IEADC, Hidr, A(T-N).
P(NH,'-N) ., (SO, -S) 5 %F b A sk [l Af 64k
| 45 87K n=11,p<0.10 ); F(T-N) . F(NH,-N)
HF(SO4>-S) 55 %F b H B M ] AR SE Pk 1k 1) i 2
K (n=11, p<0.05) .

(4) FXTATATEARB G X KSIRTTFER . BiAE
MEEER, KA. MIBUEmZK K ESRS
(R A A ARG A A | 1R A KRS
TR, % X T R B RARIRITRE AR
AR, AT RE S ARG B MRS L
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Observations of the input for atmospheric wet-deposition of nitrogen
and sulfur into Agro-ecosystem

CUI Jian'?, ZHOU Jing’, YANG Hao'

1. College of Geography Science, Nanjing Normal University, Nanjing 210046, China;

2. Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China

Abstract: Atmospheric nitrogen and sulfur deposition, especially for atmospheric wet deposition has led to changes in
agro-ecosystems from nitrogen/sulfur limited to nitrogen/sulfur saturated. Rainwater samples were collected by ASP-2 automatic
sampler and rainfall was recorded by automatic weather station on an event basis in an agro-ecosystem at Red Soil Ecological Ex-
periment Station, Chinese Academy of Sciences, in the suburb of Yingtan city, Jiangxi Province during Oct. 2007-Sep. 2008 period.
Based on these data, characteristics of atmospheric wet-deposition nitrogen and sulfur were studied and its input to the
agro-ecosystem were estimated. The results were showed that monthly mass concentration for total nitrogen(T-N), NH,"-N, NO;-N,
SO4*-S in rainwater, 2(T-N), A(NH, -N), A(NO5-N) and 2(SO,*-S) ranged from 1.09~7.84, 0.58~6.25, 0.26~1.83 and 0.95~7.64
mg-L"', respectively. The monthly mass concentration for nitrogen and sulfur all had negative correlations with corresponding rain-
fall. Moreover, the correlative level of A(T-N), A(NH,"-N) and A(SO*-S) reached significance (n=11, p<0.10). Monthly
wet-deposition fluxes for (T-N), NH,'-N, NO;-N and SO,>-S, F(T-N),F(NH,"-N), F(NO5™-N) and F(SO42‘-S) were the respective
ranges of 1.06~7.84, 0.64~6.25, 0.17~1.54 and 1.22~9.15 kg-hm™?, which all had positive correlations with corresponding rainfall.
Because of these, the correlative level of F(T-N),F(NH,"-N) and F(SO,*-S) reached marked significance (n=11, p<0.05). For sea-
sonal characteristic, there were higher in autumn and winter than spring and summer for mass concentration of nitrogen and sulfur in
rainwater and higher in winter and spring than summer and autumn. Inputs of wet-deposition nitrogen and sulfur to the
agro-ecosystem were 35.9 and 45.93 kg-hm?-a”, respectively. NH,"-N input was 22.92 kg-hm™, accounting for 63.75%.

Key words: atmospheric nitrogen deposition; atmospheric sulfur deposition; wet deposition; agro-ecosystem
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