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Abstract Excessive reactive nitrogen (N) additions fran hum an actities have resulted in serius and long-lem environmenta | consequences for hrge
regions of the Eaith A n undemstanding of N sources and their expoit pattem & inportant r selcting the proper rem ed nl strategies o contiol nutrient
bsses fran thewatershed In thisstudy theN sources and exportswere detem ined for the Jiulong R werW atershed ( JRW ), a coastalwatershedw ith an
area of L 47 x 10*km? in the southeast of Ching and the W uchuan subw atershed (1. 88 kmz), a snall agriculturalw alershed in the up-strean Jiulbng
R ver W ater quality monibring fieldm easurements m echanisn models and GIS techniqueswere linked to estin ate the N flux of am ospheric deposition

strean fow dscharge leaching denitrification and anm onia volatilization. Two scale watershed N budgets based on 2004 datawere used © identify N
sources and theprmary path of N bsses TheN budget br JRW shoved that fertilizer and anmal feeds ffs contrbuted 8% of the btalN mput (125. 6
kg hm~?); whik streanflow discharge and anmoni vohtilzation contrbuted 8% of the tol N output (72 9 kg hm~2). More than half of the
anthopogenic N inputwas bst o heair andwater About 14 3o of he N mnputwas discharged © rivers and subsequently delivered © the esmary The
annual depositon flux of am ospheric N anounted to 14 9 kg hm~2 of which d1y deposition and wet depositon accounted for 34% and 66%,

respectively About 8@ of am ospheric deposition occurred in spring and simme; ndicating that higheranmonia vo htilzaton fran fertil zer app lication
n the grov ng season, and anmal £eding together provided the largest N source The Jubng R ver provided dissolved morganic N transport of 11. 5
kg hm~? to the estmary, ofwhich more than 9% occurred from M arch though N ovember (wet season) resulting fim 8% of the btal fow. Can pared
w it the baseflw, stom flow contributed about 7% of the anmalN export ( 67 1 kg Im~2) i theW uchuan subwatershed. There streamflow export

was greater in spring (43% ) and summer (42 ) when more krtilizer was used br grov ing crops AnnualN lkaching (averaged 27. 5 kg hm~2),
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accomtng for9% of the totalN mpui was dan hated by ammonim ( 40% ) rather than the nitrate form (20% ), as a result of the acidic soil being
positively charged at fH < § The amual flux of denitrfication in JRW was7. 7 kg hm™ 2. Hovever commercial fertilzer use and anial feed ing
contrbuted 50% and 39%, respectively © the hich vohtiliation rate of42 1 kg hm~2 Reducing theN mput by a more efficient use of fertilzers
during the grov ing season ( nutrientm anagement), and trapping sbm mnoff during the w et season ( hydwbgical contiol) offer the keys to elm nating N
pollution n ths region

Keywords nitrogen sources and exports spatio-iam poral pattem nitogen budget JulbngR wer watershed
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(
1), 10 17
Balestfni  ( 2000) , , GIS
« (GB1358Q 1-92) » ( ) ,
: ( , 2006 2008).
1 (7 ) 16 AGNPS ( Chen et al ,
, 2006), 2004 ( > 25mm )
( .
), PVC ,
1 ( ) . .
Ryden (1987) - , Webb (1997)
( , 2002) . , GLEAM S
2002 2004~ 2005 . ( , 2007), ,
(TN) (DIN) (NH,N) .
(NOsN). - GBS
( 4 .
M), (GB1358Q 11-92), . \
(GB13580 892). (1),
(DN) , ( DON) , 2
DIN DN . N . : @ ,
222 AkXitHE 2004 25% 1% ( ); @ ;
. ( N ), 3 8ke a '
( 24 kg a ' 3 lkg a'  Q 24kg a ' (
) 4 , , 1997); ® ,
( ) 5 , (Q 6% ) 30k

( Chastan et al , 1999); @ )
L 3kg(Molleret al, 1989).

1

Table 1 Coefficients for estmation of the nitogen budget

N )

86kg hm 2 Barry  (1993)
78kg hm ™2 Barry ( 193)
45kg hm 2 Zhu (1997)
15kg hm 2 Zhu (1997)
29¢ kg ! (2005)
2 % Fortin  (1985)
0. 224% (2002)

0. 128% (2002)

0. 144% (2002)
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N )
0. 28%% (2002)
0. 10% (2000)
31 038kg hm~2 (1995)
153 56kg hm 2 (19%)
89 264kg hm 2 (19%)
17 3kg hm~?2
41 Okg hm-2
16 1kg hm~2
29 3kg hm~?2 Xu  (1997); Xing(1998)
2. Okg hm ™2 Brmme (1999); Henrich (1997)
10kg hm ™2 Sjodin  (1997)
DON 3% 2% 36hk; 2
3 (R esults)
. GIS
31 KAANHE 8 5~ 11 2 kg hm ™’ 9 9kg hm
10 DTN \ 14 9kg hm >,
3. 41~ 7 63kg hm (4 871 21) 3% , 66% 1:2
kg hm ™, DON 3% 24% . . 80%
4%%. 17 (3~8 ).
(22011 69)mege L'~ (3 26 £1L 37)mg L,
2 (2004 )
Table 2 Summary of otal deposition flux of am ospheric nitogen i the Ji1bng RiverW atershed (2004)
/ / /
() (kg hn~2) (kg hn2) (kg hn™2)
10. 5 41 14. 6 7L Y% 28 %o
9.4 45 13. 8 67 & 32 Do
9.6 56 15. 3 63 Mo 37 Oe
85 55 14. 0 60 Fo 39 3%
9.8 50 14. 9 66 Yo 33 8%
11 2 50 16. 1 69 o 30 Po
10. 9 52 16. 1 67 Jo 32 3%
10. 3 57 16. 0 64 &b 33 %%
89 50 13. 9 63 & 36 Yo
9.8 4 8 14. 5 67 o 32 Mo
9.910.9 50x05 14.910. 9 66. % 3 % 33 &% 3 3%
32 ARMERER 9. 6kg hm ’ 13 5kg hm
321 A % 2004 11. Skg hm 90% 89%
16990t (3~ 11 ) ( 3).

70. % 27 b, Y. 17. 8 k¢ hm
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3 (2004 )
Tabl 3 Canparson of nitrogen riverine export in the Jiulong R verby season (2004)
b /( kg hm~?)
/mm NH,-N NO,-N NO,-N DN /mm  NH,N NO,-N NON DN
196. 4 0. 60 Q 05 L2 2.56 26% 2P 2% 26k 2%
320. 5 1. 08 Q0 08 312 4. 28 42% 4% 4% 4% 4%%
154. 0 0 32 Q0 04 L3 L 91 20% 14 2% 21% 20%
83. 6 0 22 Q 02 065 0. 88 11% 10% Yo Yo Yo
754. 6 2 21 Q18 724 9. 63 100% 100% 100% 100% 100%
160. 7 0. 83 Q 05 127 2. 15 18% 1P 16% 15% 16%
389. 9 223 Q16 38 6. 21 43% 4o 50% 46% 46%
241. 4 L.22 Q 07 2 0 3. 90 27% 26% 2% 3% 2%
108. 9 0. 49 Q 03 068 L 21 12% 10% 1Y% & Yo
900. 9 477 Q0 31 8 39 13. 47 100% 100% 100% 100% 100%
1) (3~5 (6~8 ) (9~11 ) (12~2 )
322 MNREMEER . 9 80k ., 3~4
) ( 4% ).
, 16 , 30%
DTN /TN 60 s 760 ; DN 2 s TN
_2
™N 4P ~ 92%, 700 ; DN Q 08~ 19 03kg hm °, .
(60 ).  AGNPS 2004 4~ 9 , (10~ 2
, TN 50. 1 ) 6 , 5 8
)
kg hm 7 8%, DN 68% . TN « 7 . 2004 TN
-2 -2
17 1kg hm > DIN 7%, DN 67. 1kg hm™ >, A% 4%
7%, DIN 12 % 1%, (3~ 8
. 7% ) ” ’
2 2 . 5~
4 16
Tablk 4 Swomflw nitogen export during 16 ranfill events in the W uchuan subw atershed
TN DTN NH ~N NO-N DTN DN
/mm /h /mm kg /kg kg kg /TN /TN
2002 03-24 2.7 18 02 5 - - 6% -
2002- 410 17. 7 20 2 4 3 - - 6% -
2002 06-11 39.0 18 L1 19 10 - - 5%k -
2002- 07-18 9.3 14 13 0 289 274 - - 9% -
2002- 08-03 35%.3 109 182 7 3470 2330 - - 6P -
2002- 9-14 145. 2 97 44 0 848 711 - - 8% -
2004- 03-01 38.9 17 32 68 63 21 41 9% 9%
2004- 4-03 151 5 L6 23 13 7 5 5Fe 51%
2004- 4-07 36. 1 12 30 49 - 15 19 - 6%
2004- 417 356 9 37 386 - 135 135 - 70%
2004- 05-08 3501 10 61 300 252 108 120 84% 76%
2004- 05-19 582 19 15 3 1035 u7 252 602 9% 8
2004- 05-31 101. 2 10 52 9 2117 - 337 657 - 470
2004- 07-04 20. 7 9 44 30 - 5 16 - 6%
2004- 07-07 3L3 10 12 7 575 - 194 239 - %%
2005- 05-09 .8 8 80 531 467 175 171 88% 6%k
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33 AFEML 7 7Tkg* hm 7,
GLEAM S 42. 1kg hm "’
1L 07~ 65 17kg bm ~ 50 % 38 F0 4% 6 K.
Cao  (2006) (8 1~ ( )
52.7kg hm™*) . 2004 N , 43 o,
27 5kg hm ™’ (309 4kg hn~ %) 39 P .
D . ( 35 AN ORI
, 90 8hm®), 2 5
45. 3kg* m (283 9 125 6kg m ™, 729
ke hm 0)  16%. DIN ke hm 58 Oo:
150 ~ 4 8lmg L, ( 40% )., 309 4kg hm™ 237 2kg hm ™’
20%. 76 b . ,
34 REUEEAER ( 90% ),
10 6kge hm™ ( )
: 17 9kg hm ( 80% )
42 1kg hm ™, 21%.
5 (2004 )
Table 5 N itrogen budgets fr the Julong R verW atershed and theW uchuan subw ateshed (2004)
(1 47 104km?) (1. 88km?)
It /(kg hm™?) It /(kg hm~?)
127460 86 7 ®. 0% 53744 283 9 92 4%
31296 21 3 17. 0% - - -
(D 3961 27 2. 1% 1396 14 2 4%
21903 14 9 11. 9% 3031 16 1 5 2%
184620 125 6 100% 58170 309 4 100%
7831 65 7. 3% 1626 8§ 6 3 6%
26138 17 8 4. 4% 12615 67 1 28 3%
- - - 5164 275 11 6%
©) 11258 77 10. 5% 1987 10 6 4 5%
61937 42 1 57. 8% 23192 123 4 52 0%
107164 72 9 100% 44585 237 2 100%
(FO) 77456 52 7 13585 72 3
. 1)
2) (Chen et al , 2008)
. . ( 80 ),
4 (D iscusson)
41 RERLHZERXGNE
(M achitq 2001),
(Shawpley etal , 1995).

(Aneja et al
( 3%

. 2001).
)»

B

(Boyer et al , 2002 Fibso et al , 2003).

(:Vuorem aa et al , 2002). 16
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, TN DTN , )
Pearson Q937 (p= ,
Q 000) Q 949 (p= 0. 000). s
(p< Q 001).
(2006) 2003 5 , ( )
, TN ( 2). R 14 S
(P<Q 05). R
( o),
( ) ,
(Zhu 1997).
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(Jemison and Fox 1994). ,
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, ( , 2003), 16990 ¢ 20 90 6000t
“ 7 (Chen et al, 1993)  12600t( Zhang 1996),
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Table6 Canparion of henitmgen budget i varbus watsheds
/
]THZ
1.47x10* 69 Bo 17 0k 2 1% 11 Y% T % 24 %o 10 % 57 & Chen e al, 2008
1. 88 89 Y% 2 S 2 4% S % 3 Gk 28 3% 1l 6k 4 5% 52 O
7.32 88 8% 10 8% Q %% 38 Y Q0¥ Q1% 4 1% 17 %% Yanaal, 199
181 x 10* R Y 28 O 6 8% 19 % 4.8 25 6k 22 I 173 13 %  Xing and Zhu 2002
75x 10* 3R % 31 6 3% 3% 6.1% 210 21 6% 18 1% 11 Mo Xing and Zhu 2002
45x10* 3. % 28 W% 55% 21 %% 3% 25 % 19 8% 14 P 13 2% Xing and Zhy 2002
2 32666 1%% 2% 28% 3% 200 20 48% R Van Breamen etal, 2002
0 1) s . 2) 16 s
, 67 1kg hm ™, 8%
( )
(Howarth et al, 1996 Biggs 2%  T%.
etal, 2004). 27 5kg hm Yo; pH< 5
, ( 40% ).
, 7 7kg hm 7,
42 1kg hm" ", (
) 500 3% ).
; (3) ( )
) - - . ( )
’ ’
)
)
(Acknov kdgements): £ TIR L Mok &F N HRE
Bl BRAREARERN T @A TRALE, REL &
RBU A K AP AR B e A, TR A A 2B BB KR
5 (Conclusions) W RES FER GEE FRM K L EEFFAR
(1) « » B RAEL R A, B KA B I F A, s —HF B
( 125 6kg m™ > 86K ), « 7 ) \
_ cE A (1944, &, #HE, HE EEN
( 72 9kg" m EGFEE YR TE TR N ERR.
82% ). 50%
14. Y% s (R eferences):
AlexanderR B, SmihR A, SdwarzG E etal 2008 D ifferences in
(2 14 9kg hm" ", phosphorus and nitmgen delivery © the GuF of Mex o frm e
3% , 66% , 1.2 M Esisippiriver basin [ J]. Enviomental Science & T echnology,
: 42 822830
( 80% ), AndrakiT W, Bundy L G, BiyeK R 2000 Crop management and
com nitrogen rmate effects on nitrate leaching [ J]. Joumal of
(3% ) Env ronm ental Qualiy, 29 1095-1103
> 2004 AnepV P, RoellePA, MumayGC, etal 2001 A mosphericnitrogen
1L Skg hm ™, 90 canpounds IF anissons transport transfomatin deposibn and

( 8%0 );

assessnent [ J]., Amospheric Envionment 35(11): 1903-1911
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