24 #5655 151 601 ~ 606 I
2006 ¥E9

(1T
JOURNAL OF MOUNTAIN SCIENCE

Vol. 24,No. 5 pp601 ~606
Sep. ,2006

NS 1008 ~2786 - (2006)5 - 601 -06

ZERERKARNEBARIR R ERERN

k¥R B RETRRLTERE B

(R ER BRI R LK F SISERTAT, I B 610041)

W OB REN)N RS R KRN, E i 2002 ~2004 4E 3 a 3 EB LA BB RA K D
RIRA A FMAKEREBES BB ERAEENRH, PR ERRERAER. X0 EBRERILIFHR
BRARY, KEOLIHARTIEELIRRSRUVES, FH FRARNKARRDMRESFEN ERARE,
HAERWE A 5K 1504 kg.73. 84 kg, i/ MARBERES B AR 52.4% .25.7% ; RE LB X /ML RK
B2 BREREEIFMUHFE, T AMMETREN ™, NERAZMEERREREH; MIARRIBHR
B2 R0 E, ok BRI AR £, /MRS AR 0 3, FORKE 89 R BN 7T AR S B3 R IT R 7 3K

B, ATTMEEIL =k B EIEILE S
XA Kot AR ESRSR; /DR
hE %R, S155.2°° SCRERIREG: A

B(N)RREAFFRERMFSRHE
FU TR R B S KHIFEERE T, (Na-
ture) BHE R R RE MK FLURERMEY S
FEETER S BRSPS, RIATE 3R Ak g
BRMENEFEY ., RESHERIRE, AL
BHMRAOHRETR, BRRETBRNRA RS
2, P LRARERYERDEERE . REM
HALRBERLY PR N FAMARFEEK, 2
HTHERIMRR, BAFRIETE S0 a BILF
BEHLEAY, AHEREACHRREYEK, T
50 a &, ZUAEHE N 10 1%, H AT N Bk 180 kg/
hm® , 5 8 P SRUAE AR EUHE I A R B, (XL H130 %
~45 % (4%F) EERRATRHERES , H &
RIE L3P R, B R EMBEFR I A ST, XF
TR AR KES] o

RETRTAFTREERNSREZGT hEED
REREMRNAEEL, RPAHEN) 230 LB
R, ReLRY RIS HERERTR AL

Yt E W3 ( Received date) :2006 -07 -13,

L KA ERRKEMFHRC LTRSS LR
HEBEHBREAS RN R EFRR, ¢
RAEEBERLKTL. AEOHESISENE
B ERRE sk MATE, TRELER
AR LI, B E¥KEIRS MB Y HEER
Wo B, VKRG PO IR0W K RIFE BN
X FRPRIDKMERAEEE L. BRFEXL
R T AE OSSR T MR MRIE T KR
R O R 6 L MBS R A, A BRI
WREFE=ZHRER"Y, FEF B HES R
R, /NRESENEH RHIERMFRHZ . X
HFERE L BR R RE/MUIRIT RIE AR TK
/NRERR IR AH R RBMT, ZH
ARFAZE L EHRRER, BARRIBI
WK R B R B AR S TR, R
81 B AR R RIS PSR R AR KR

& &R H (Foundation item) : E# H AN 425 £ (40571093 ) I B R H & X B 52 & R R (2003CB415202) Fi B [ Project of Natural Science
' Foundation of China (40571093 ) and National Key & Basic Research Development Planning (2003CB415202) ]

{E# M 1> ( Biography) : R ¥ (1966 - ) , B, WIN{EHFA 0L, IR NELEE REESFRFREBR LW R L EHAHR [ Zhu Bo,
(1966 - ), male, bom in Renshou county, Sichuan province, PH. D. Professor, majors in soil, agro-ecology and environ-geochemistry. E -

mail : bzhu@ imde. ac. cn}



602 ¥ # ‘ x4

1 MR EBIHSHETE

1.1 SREUNEEERER

ANFURAL TN b I RAIE R BRI £ B
WA (REAHRBAR /M) , w3 105°27'E,31°
16'N, #p Ak JE B2 T — & X Wi —— P I X SR IL eIl
A4 7k b, ¥R 400 ~ 600 m, T 0. 35 km®,
AXRPEHRFREFRNSE, EHSKE.3C,
>10 TR 5 000 ~6 000 T, B4V HREFT 826
mm, I8 207 d, N AKERE L, BT
W, HBOIRK (Alder cremastogyne ) FIHE A ( Cypres-
ses fineries) B3CHK, EBEREYA KT . EXK.DE.
HW MEF, 2B RCLEBRRMA—1 %
B R uA AR RN RRR I SRR E .
/NS A 8% 3 15. 64 b’ KRR 3.93 hm, Fkith
12.14 hm®, Z AL B #h 2. 93 hm®, /NI, 11 Ca-
CO, HHE. &M (N) 451X 131.6 +4.8,7.8 +
0.7,0.59 £0.3 g/kg, B E B B4 50 44.72 +
4.44.6.94 +1.02,102.64 +5.91 mg/kg,
1.2 MANRWiit
1.2.1 MEE5GRESHE

BN R 5RRTBIN : 255181 R4
hih K B R/DNEAERAEKEK (0.4 hm? ) FF
REW BV 5 BARXIBHMR S RERNE, BH/D
KR2MBHRS R 1.2.3.4.5, LB RE 1, TFHR
BE I RERT = J R '

AFBATEE RS BNE R K 6 1,551
RPN SEREAKR AR R IR b O
B NFIRIB O, RERS 25N 1.2.3.4.5.6;
KHFI0AN BANE—K, EREHRE MM, W
ERXERTELA L,

B MEBRRMSRERHR
Fig.1 Monitoring and sampling sites in the watershed

1.2.2 FEMEHE

B/ R EER =R AT REKRAR, MRIR
HWEKFHAKRERE—BE0.3~0.5 m &b, B &
REE AR AKBER R, MEKDRE R
FKEEF R BB (TN) R Y EA (BURA) & (PN) .
WA (NN) ERAM(SNN) EHR(AN) %, &
FNW R RS, BUK WRAR 10 ml, BT R
SRROIEL(120 C) M, EA,. WL, RIE AR R
HEENE &M SR (GBI1894 ~89) , /KEL0.45
RBARE, RAKIAAEENEHERASH
(GBB538 - 1995) , 4 B iR 7RI 4 Y o BE ¥ W 5 4 75 .
4% (GB8538 - 1995)° . BB L2 R F, HU K
HEHASE, HERKBHMEY, BABRE
B AR &SR EMRA,

2 FRERSHE

2.1 RetihmRRs¥ESTENE
2. 1.1 R[a] L0 Rk s MR PR AP E

2002 SERERTF= WA R, ME B REFT 7= W 1
MTNSE(E2), YENE-FKER(04 - 14,
FRFIRN 39.3 mm) KB TN S RBR, KM
wERERA, HREEREME/N, AR, FiH
AEXRBEE, —BRFH, HAREN. BRI
FHEERNR, EHEAI RN, &M L
ARAmEP ERAEXSERER EFHH5.95
mg/L, F W ¥ #b, 2. 86 mg/L, B Ky Bk, 33
1.20 mg/L,

2002 ~2004 ERFE L F A AR AR R
#1, AREALHAALR, ERAKEERE,

CHe BYE O DHE BERA

KHEM Sempling date

B2 FRLSHASKERENAROEITY
Fig. 2 Seasonal patterns of TN from runoff in
plots under different land use
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3 a FIWAKRA 24. 78 ke/hm’ , U AP ##, h
10.08 kg/hm®,5 F -+ 7 P28 R i Sk BOGUF
K BRA > Ed > it~ At > B, BERE
RENBR SR IR, F P sk Hih % 60% L
ERERBELRYIBHN, MERATBHRL S
40% , TR MBI O E M SH AR T EHERE
REH, MERAK 0% U ELHARELTBHAIE.

ARLHFHFARARRIBER (BR)MERR
Hi=9 U R R T, Witk SRRk + K™
B, HIREHREE A% 3 860 ~5 645 v/ (km” - ) ,TH
RO 5 B (0 B3 bRt £ 4 BT IR T 3 PR
' TR RAMKEL, KAEUAS, BREK
K, B, it B AR EEEL RIS, T
i ERRAEBREIRHIS.

1 TEF AR LR (kg/hm’)
Table 1 Nitrogen loss from slope land under different land use

2002 2003 2004 B
|5 WA Z2h Ry HE RE RBY L& RBR RBY AR 2R BY S
1 b 2.0 52.83 478 1.03 2.24 3.27 2,08 231 4.39 1.72 2.46 3.18
2 i3] 4.53 6.16 10.69 4.11 4.27 8.33 4.63 6.55 11.18 4.42 566 10.08
3 218 15F > N 3.5 2.15 5.6l 1.92 1.41 3.33 2.75 2.12 4.87 2.75 1.89 4.64
4 B 2,51 1.73 424 1.90 1.49 3.39 2.8 2.48 S5.28 240 1.90 4.30
5 BERA 19.0 5.97 24.97 16.2 2.57 18.77 26.3 4.29 30.59 20.5 4.28 24.78
2.1.2 /PRBEAEIBAG 2.2 NRIRIERK SR 5 BUAHE

BAAFE LR AR EE AL RGNE, 5
A /NI 1 3 R P M S TR, £ /N S
KIBAHM(E3), MAREENTBAKH
287 ke, B P H . B R SR E AT SR
150.4 kg.73.84 kg.61. 85 kg, 43 H & 4% #1355 A 1o
B52.4% 25.7% 21.5% , B/PRBIELATE N il
BETRIRE . OB 0T 4F K 220 AE G T 2B S O 0
0, B35 363. 5 kg/hm™ ) iz K L WA KRTE,
RAEeT EBR/MRBRRAENTERR. ATBE
RWH, BN/DRBIUARY TEB MR G 42.8% , 72
LR B 57.2% .
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Fig. 3 Nitrogen loads in a typical watershed

2.2.1 HMBAKRFAEENERSR

IR BRRESES . FHTREAAR
HAIRE2, TN BB, BFX4.76 mg/L, ¥y
2.58 mg/L, B KABRRBEERLRERE, 5
AM . HEY KNS EERR AV EASEAHEL
FU¢, NO,” - NZE¥E7E0.31 ~2.12 mg/L 2 [d], F
BER 1. 14 mg/L, AR ERXARFF S
PIER, BB KERFENEREER; HHEE
A FRER LR RKERFENFEERZ—,
RPRO L ANTESHIRIN, BORSXT & LB
BT LB E, A S H LB LA
TERE B2 A EBUKTE R E BRI ; /i3
FK NO,” -N HRERM,KFLHAN 2%,

2.2.2 WBARAESRHBNIFLE

AN R K R O FF BT A TNINN,
PN.AN WZ WL E LB 4 FE 5, TN HRER
#,39760.5 mg/L Ak, BATE MR, A HBH
FH A% (B 4a), T NN FRELHEO. 18

~3.15 mg/L, F-3{H 1. 30mg/L, iE(6~9 A) &
BB, AR THU(E 4 b) , RAHRILAZR
I8, AW siaia/ Mg mEsd.

NI RK RN RS IE S o, #E
7k PN #EEI7£0.01 ~ 1. 86 mg/L, F150.41 mg/L,F
Z(6~9 A) s, MANESROUSSRESR, K
AT R BRSO B, T BN S MR Y T
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BHAERS L BB/ RBPLES TR EF. 8,
NH,;' - N MRBEFfRS (R]A5{LEA B (B 5 b) , 7€ 0.40 mg/L
ER P, FEMNE, FHKEER 0.36 mg/L,
2.3 MRS TRERESSSRISE
RIFNHMMNRBA T AEEXEERSEHL
FHER, REEREKH T KEXFENETERS
HTHER(NN) BB (AN) MEBSM(SNN),
NFEIBH T KB N(TN) & R7E 2. 42 ~ 16. 99 mg/L
6], F&aEH 10.71 mg/L, #TFK+H NN SR
1.52 ~15.29 mg/L {8, 34 9.39 mg/L, NO; -N
HENSRIYHHITE62.81 % ~97.60 % (6], B
BTAKP NREFEERUFME S E, WM TK
':P NH: -N ﬂ Noz- ~-N g!fﬂﬁo ﬁ‘P,NH: -N
ARNEER NS % LT, NO; -NE, B
KA 0.01 % ~1.0 %@ (F3), MAH#MEK 55%
B3 T 7K NN 83 WHO £k ki, AT RAYTS
MELE AN S RE SR T 5 b R R EL, T
WHRMLEBBYER N FEEEEREREFTRR
X, TS5 HT KRS BRERA X,

22 MBRAMRES. EHKE(mg/L)
BB (% ) (2002 ~2004 $5)
Table 2 Nitrogen forms, average contents and ratios

in the watershed surface water

@9 RHMA TN NN SNN PN AN NN SNN PN AN

WX 092 031 0.013 0.19 0.39 33.7% 1.4% 20.7% 42.4%

1
2 MANKN 1.73 0.9 0.018 0.36 0.38 55.5% 1.0% 20.8% 22.0%
3 NAWKkM 4.76 1.53 0.081 1.46 0.58 32.1% 1.7% 31.0% 12.2%
4 BEEM 360 212 0062 0.53 0.52 58.9% 1.7% 14.7% 14.4%
S MO 2.27 0.85 0.028 0.33 0.43 37.4% 1.2% 14.5% 18.9%
6 /MEMIO 2.17 1.05 0.028 0.31 0.52 48.4% 1.3% 14.3% 24.0%

23 BTARRETERS. SR (mg/L)
ERSBRNBEH(%)
Table 1 Groundwater nitrogen forms,
contents and ratios in the watershed
NN AN SNN
#4895 ™™
g uN 1 SN2 | aR  uA
1 1314 1.16 84.93 0.15 114 0.007 0.05
2 .33 9.9 8.38 0.16 1.4 0.003  0.03
3 1.66 10.08  §6.45 017 146 0.012 0.10
4 9.21 7.4 90.46 0.19  2.06 0.003 0.03
5 1536  13.67  89.00 0.16  1.04 0.026 0.17
6 16.99 1529 89.99 0.25 147 0.003 0.02
7 1274 1.88 9.8 0.18  1.41 0.012 0.09
8 1029 8.9 8.3 0.19 185 0.011 o.M
9 297 2.2 68.01 0.3 174 0.03 11.04

11.69 11.41 97.60 0.23 1.97 0023 0.2
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Fig. 4 Seasonal pattems of TN (2) and NN (b)
in the watershed surface water
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Fig.5 Seasonal patterns of PN (a) and AN (b)
in the watershed surface water

A 6 2 2002 4E /)N I8 S U SR AU T 7K YR
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KA BN Sempling date

He6 /hiftiETAk NN SBREHEL
Fig. 6 Seasonal patterns of NN in the watershed groundwater

2.4 MREHOLEKESREE

ARBHOLEREBRSHFHHELE T,
IRBH AR RS LETEURRENE, &
FIRUBRENEATE, ML OAHERE
BV 5553 1.2 0.3 me/kg; TRBA(PN) HiEE
EFBES, XN 0.36 £0.0 8mg/kg, PN (R F T
AN, /NS B DA E MR X R ETB LU
BORS 0 3, TR/ S D4, R BN IS #
TR ERNE. TRAREARIBER
BL B B A9 RBERURE, PN 78/ & SR AL AR A7 B
RHEAKWIROGHE B K BESATE EE, B/
T O E R, T NN B8 T K, A BB Y BN
PR, THREN KBTS, B RS O AR
SOWMRENE, KALNDABERKXFIBE
RUBERERBRAN KBTS, SBEE RIS H
RIS MBSO , B BB RS TL T Ot 9 R 1 R ML 0 A 7
MERRAE.

3 &

L ERA IS REMRKER,3 a T

TR satom (ag/l)
» - "
- - - - -

l"'\

2 e, N .

g ». (LYoo . el o NG g B g
rik e N AT g T maxet =
315 420 K28 620 T4 729 A9 A2 B0l £.2110.2511.221221 L1 238 37 115

AN Swmpling date A

H7 MRRHOLERSBOFTEL
Fig.7 Seasonal patterns of nitrogen at the watershed outlet

24.78.kg/hm’ [10. 08 kg/hm’,5 b 1 3 F) F b 25 B0
EEMERIF N :BER A > St > T ~bkity
>HH, Hshih. ERARKE LR XER/NRER
ESBRBENTERRE

2./ s K M-S BB, TN 1y 2. 58
mg/L,BE@KAEERLCRENREERK
I, FKIE SRS RAFE AR T KSR
BER,55% AL R S8 WHO Tk FIKAR ¥, i
TR I H,

.S ARMEER BYIH, IEME. &
R B2 A B 89 RBERUR , 3 3t 9 X I 5% LA
BRENNBARIBLUHESEIE, BNEX
ZREEE/RSARRRIBROIE . EZE,3
WAKEF SR B, MR B T,
ARG RV TR, FTRER KEBER, XHTHBE
R BIRBEERBRITRM R B,

4 1L EBRX/IRBESFRERGRHE,
ExfRK B TKARE KESL, KL E#EE L
AR R RIE N T E R RBR, R E
BEREMERRZH, RE L XHESB RG]
AT REIEIK I E K R B R = E X BB SR ILE
P RN ERRE L X HIERTTEROTELES.
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Non-point-source Nitrogen Movement and Its Environmental
Effects in a Small Watershed in Hilly Area of Purple Soil

ZHU Bo, WANG Tao, XU Taiping, KUANG Fuhong, LUO Zhuanxi, GAO Yang
(Instituteof Mountain Hazards and Environment, Chinese Academy of Sciences & Ministery of Water Conservancy, Chengdu 610041 ,China)

Abstract: A typical small watershed in hilly area of purple soil in the central Sichuan Basin was selected for moni-
toring of nitrogen movement. Continuous orientation-observations had been conducted from 2002 through 2004 to
monitor nitrogen distribution in runoff, sediment, surface and ground water. Furthermore, we could know nitrogen
forms and loads in different moving passes so as to find out characteristics of non-point-source nitrogen pollution and
impacts on water environment. Results showed, nitrogenloads from slope cropland and residence accounted for
52.4% and 25. 7% of total nitrogen loads in the watershed, indicated slope cropland, residence were main contrib-
utors for non-point-source nitrogen in the watershed. Total nitrogen of surface water in this watershed averaged to
2.58 mg/L showed obvious eutriphication. Nitrate nitrogen of the ground water reached to 10. 55 mg/L averagely
which could not be used as drinking water based on WHO threshold (10.0 mg/L). Scale effects of monitoring
showed evidently resulted in contents of nitrogen forms especially particulate and nitrate nitrogen changed a lot from
-runoff plots to outlet of the watershed.

Our research suggests that non-point-source nitrogen pollution is very serious in the hilly area of purple soil and
brings to great pressure to local water environment. However, non-point-source nitrogen maybe imposes to water en-

vironment of Yangtze River and Three Gorges Reservoirthrough long distance travel of soluble nitrate.

Key words : Non-point-source nitrogen pollution ;purple soil ; watershed



