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(E]  EEMAR N (SHB) LT /NFR I (SY) S BT bR A2 3 A+ 3t 1 A 72X, 40 3R 4
0~40 cm T HERE . MERES T SAA LR (TOC) A (TN) FUAEE (TP) & &, X b AR MR F O = F 33k
A 255 TR TR - SRR 17 fer B R K AR B SR A R T AL S I HEAT VAR, 45 SR, DSHB /N
TOC . TN H1 TP A& &3 g B b &, 7090 16.88.1.77 F11 0.42 mg/g; TOC & & Ak >Fidh , TN F1 TP ZEAKHLFNTE
Horp & 2 FOREA R s @SY /MU R O U SR ER RS SHB /N E IS B RFAE . TOC TN F1
TP R f X R B AR g, T AR, o TN N TP B 3 R A O U T 2 58 B3 O b e, 2 A
INFIREIE L (0~20 cm) PEFEER AR L E T 20~40 cm 2, SY /NI E M3 R E S5 A B B T i
@ 2 A/INSR 3 RIS 3Rl TN E TS Y KRB B SR i s R/ N A R i AR OCHE. T o1
TP 15 YRS TARHUFI 0~ 20 em 4 3 TS YLt 8 5FRARRT AL , BAT SR MR 2 XK.
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Soil Nutrients Distribution in the Small Catchment and
Their Effects on the Eutrophication of Dianchi Lake

Liu Yuping',Chen Xi',Wang Yanhua'*,Yang Hao'*,Zhang Mingli' , Xie Biao', Cui Jun'

(1.School of Geography Science, Nanjing Normal University , Nanjing 210023, China)
(2.Jiangsu Provincial Key Laboratory of Materials Cycling and Pollution Control, Nanjing 210023, China)

Abstract: In this paper, three types of land uses including abandoned land, forestland and grassland in the Songhuaba
catchment( SHB) and the Shangyou catchment( SY ) of the Dianchi watershed were investigated to determine the effects of
land use on soil nutrients. Contents of total nitrogen( TN) , total phosphorus ( TP) and total organic carbon( TOC) in the
soil samples were measured to compare the differences between three types of land uses in two catchments. Nutrients
pollution and the risk of eutrophication was in discussion as well. Results are as follows: (1) In the SHB catchment, the
highest contents of TOC ( 16.88 mg/g) , TN (1.77 mg/g) and TP (0.42 mg/g) were observed in the grassland. TOC
content in the forestland was higher than that in the abandoned land. While the difference of TN and TP contents between
the forestland and grassland was not obvious.(2)In the SY catchment ,the similar distribution was found. The contents of
TOC,TN and TP were highest in the grassland and lowest in the abandoned land. Not obvious difference of TN and TP
contents in three types of land uses were observed.(3) Comparing the soil profile, TOC,TN and TP contents in the layer
of 0-20 cm soil were much higher than those in the layer of 20-40 cm in both catchments. The TOC, TN and TP
contents in the surface soil of the grassland is much higher than those in the abandoned land.(4)The TN standard index
of three types of land uses was beyond the safe line, reflecting high eutrophication potential. The key measure will be the
control of nitrogen inputs in the small catchment. Ol and TP standard indexes in the abandoned land were lower than
those in the forestland and grassland. Three standard indexes in the layer of 0~20 cm soil are relatively high,indicating
ecological risks.

Key words: Dianchi lake,small catchment,nutrient,land use,ecological risk
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20 it -E/NAAFRZE S BEE T Tl 5 R0l BUACAL BE R B9 R, K AR s 8 IR AL R AR 2 o 22
P v R DR A DGR I R R A A PN TR R S S R K R R R R T K AR S SR
U RREAE I L R 5 R K e O AT e K AR A 2 R G IR I RE , X AE /N
SRR 1 me S0 G LA AR, NS AR 7 T S B b S X TR T e 1 5 ) 5 T
B F AL

T I AL = Bt I, TR P R AR BT A IR HIX 2 —. [ 1998 4F 2 g S IR BF AR TARE LUK )
U MO T RN B AR AR IR SRR, AR RSO BRI PR v T (4 SRR B 701
2 A 564 11 ELbAG /N AT A AR HE SR AR A e VT A WK P AL TR D L, SR T
DA R TR AL . PR 8 T e A P /N i b ) P O 0 7 7 5 e A 2 0 A Bl T 0 | BEL T
T AL AR K i S X A AR SRR TTlK. ASWTFEX L 3 MO )Y - s A O 0 i R g SR A
1428 555 J0 A RFAE 98 A DB b R0 75 20 7K R 3 2 RS2 5 [ R e JE 8 Ay 98 785 R A B Lo 7K A
SRR AT AT, SIS/ N A ) b 3t ) FH O 200 TR b i K B 2R 5 AR S IR B 15
Wi $e S 2 A A

1 AR5k

1.1 HFRXIEHER

PAREHUINFUIE (SHB ) F1_E G/ INA R (SY ) B2 TE0 s AR AL (18] 1), SR B L W P IR 4 vy
JE Ll . PSR R T T B T R A s b R SR H AT BOR 2RO A
AR TR PR b AR 7 b L 2 B - b R 278, SHB /INIAE I P 2 BTl 3 A A0SV R v KT, B T3
JETEAMRMEIUK PR, Z2 45 B 15.4 °C, ZAFFB4EREK R D 1000 mm , A B £ 2k B B 550
B LU 2 P, TSR BT I AS 44, RN AR B RO 14 °C, ZAR-F I AEREK O 997 mm, A
B R R R AR AR

N e 25°30" 9L N

A

A it
® i
W

WAL T aseo0rt

F24°30' 1L AP

® il
LA

036 12 18 24

™™ i
102°30' 7% 102°45' %5 103°00" %

Fig.1 Sampling locations
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1.2 HFmRESRIE

FRAE SHB /INALISRT SY /NS SRR AIE B b b AR FH B, 4 b b 1) 53X 4 Sk S b, 0 b R bR b 3
Bl F 2011 4F 7 H L AEBA/NREN AN E 1 o3t 31 ASRE S HES T R FOR AR o fE SHB /N IR
95 SHB-A % SHB-P 3t 16 M g iy 14 78 SY /MR E S5 SY-A % SY-0 3 15 M
T B EE(d=9 cm, Atlas Copeo, 32 ) MHBZEIE LA )2 HURE  SFATRAE 3 3k, 00 1R O =X
FHRAEIRIE Y K 40 em. FES R SY=T1 434 40 )2, SY-E . SHB-0 Fll SHB-P #IR 150 K 8 2 (0~5,
5~10,10~15.15~20.20~25.25~30.30~35.35~40 cm) , H A RAE 5 L FE 43 2 )2 (0~20.20~40 cm).
1.3 EFIBLEENE

Xof A SERE AL B HLER (TOC) EA(TN) FLUE#E (TP) S UE T 17 IR, TOC & A E R B A L
3 AT A (TOC-LCSH, & Ht 2 F], H A ) Fl A HEFE 2% (SSM-5000A , & HEAS H], HAS) BEA 40 B + 58
fn. FREX 200 mg 3 0.074 mm G (AT HIERE G 2 43 4 H b — 1 S A SRR Th Il E TC & & (TC A
B L 53— 0 AR SR il g 1C & (1C M RHUREREL ) , — & Z 2288 ToC & &' TN i TP
FracR AR R R AL TR 2 L A R A Y R 3 IR, A B (.
1.4 SHEEM T EMIRAE

H AT N AR A SRR 1 Bk = 8 — B 5 R I, 25 SR BINE b TSR 43 4 A R R, 278 LU T 3T
Wl TR
1.4.1 AHIEHRN

A HUARECE F FE IR BDIR G T8 b5 TR E T .

OI=TOC( %) xTN (%) x0.95,

A, 01 A HUFEE TOC 2y 38 SA HLI & = SEIIME (%) s TN O 138 SR S =S IIE (%) . A PR EOT
PrbrifE L& 1.
1.42 2R FIHEGFH

MG SR WU o B ARG A S E00 1 TN SR 0.55 mg/g, B ™ H 000 A 30U
B TN &5k 4.85 mg/g; VLR A B RGO A SR 1) TP & 0.60 me/g, HA 7™ 5 0 A %%
N TP & 124 2.00 mg/g. AWFFER A TN FIFNARAEREH 0.55 me/g, TP TN ARIEE S 0.60 mg/g. M
— V5P — AR BOC R

S.=C./Cq,

A, S, K BTN PR PRUESE R € I R F 0 BSEIIAE ; € T IR F BTN bR (R BRI 45
BN AR L2 2.

®1 BTN L ®2 BEFEETHRE
Table 1 Evaluation standards of organic indexes Table 2 Evaluation standards of single factor index
ol HH £ 21 S; FAl R
01<0.05 ik 1 5;<0.5 ik I
0.05<01<0.2 B I 0.5<8;<1.0 VEERETS I
0.2<0I<0.5 TR I LOsS;<L5 RS Il
01=0.5 CHERETS v S;=1.5 TG I\

2 g5
2.1 TEFZ®E TOC. TN #1 TP E 2%

e R B LD R SR CR S SRR Y A ORI G AR AL DL 1238 TOC F il 14.50
mg/g TN ¥4 1.20 mg/g TP K 1.00 mg/g 1F R 3550 FHig bR > T LAWK . SHB /N dsk bt
5RO TOC &8 5805 , M B B AR TH845, SY /NS 7] A F 7 =X 485 TOC 75 B3 RAIK HAH
FZEAK. SHB /N s AP TN 3 Rk B FE B8 AR, 107 SY /NIl 38 TN & &3 i 45 5. SHB il
SY /Nt B I TP 5 f A AR X AR
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i 3 A%, SHB /Nifidel 3 A+ F 72T ,0~40 em +3 TOC 1 TP & H B9 F I {E L TN . B
(16.88 mg/g.0.42 mg/g) >HHL(11.14 mg/g.0.25 mg/g) >TiHi(7.08 mg/g.0.23 mg/g) , TN & i (¥ F-H4{H
DR B (1.77 mg/g) >Tie i (1.28 mg/g) >MHL (1.19 mg/g). SY /INjids 3 Fp A FH 7 =0F ,0~40
em 3 TOC A TN S AP E(ERBN 7 (12.14 mg/g.1.93 mg/g) >R (11.07 mg/g.1.90 mg/g) >
il (7.43 mg/g.1.88 mg/g). 3 i L Hb A FHZE A 1 3380E 5 1Y TP & P39 22 FOR K. Mt (0.43 mg/g) B
T b 55EH(0.51 mg/g). SHB /NIRAN SY /Nty 3 A2 A A 4498 TOC TN TP & LA K C/N
C/P FIN/P HAE I e KA S /MBI UAT , T WA AN SR AL S S SR T R & B 22 5 R K. AR
[77] 4l ) FH 28 78 - S 1) 7 F5 T R A AR TE 5% ~ 50% 22 8], J& T ISR B A8 . SHB /N d8 TOC TN | TP
X 3 A S RO Y, UAITX 3 AE IR TR MY SRR 25 BN R /NI P R S AR ) SR TR
AR S R BN TS, AR A A BB R S Mk Az AR S AN, SY /R TP 974 S R A AR
F TOC F1 TN, F/nB e K B A 7E A2 R S5 H e 5] sl [m] 1= s R FH S A + 38 0 78 R e R A
S ZR AR B A R 0 A R > > 5 b ) R | K — A I U B % N U MR b R itk L R BT R A el
S bR 2 T i b R TR A A2 B OR [RIRR AR R A TR TR S s, S ECE RO R M SRR
[Fi] e 25 SR

s 48R C/NC/P N/P HEMRNE AR ZE  Hb R AR H T bk 4 [ SR D 255 i 9 R B AN R AH
). SHB /N A ) 3 A 5 X 138 /N Heoly 2.66~12.71,C/P H ol 18.73~62.76 ,N/P H. ol 2.54 ~
8.41. C/P Ml N/P AR, BEHFIARHLAY C/N . C/P FLX ] & T, M N/P LU 52 B 55 b > bl >
O R, SY /NS AN ] A A O 5 3 C/N el 1.85~12.01,C/P ol 5.35~34.70,N/P bl
2.89~4.69,C/P Fl N/P LHYZE S5 RECHXT C/N Ll 5 8/, s ARy C/N.C/P N/P ¥ & T

Jre .
#3 EMNRELEE R A BRI

Table 3 Characteristics of nutrients contents in the small catchment of the Dianchi watershed

nEARE R TOC/(mg/g)  TN/(mg/g) TP/ (mg/g) C/N C/P N/P
AR 6.29~8.49 0.86~2.36 0.17~0.34 2.66~8.26 18.73~48.50 2.83~8.41

Jic SEH{E 7.08 1.28 0.23 6.24 34.21 5.75

CV% 10.45 44.53 34.78 28.81 32.83 30.06
AR A 8.83~14.06 0.89~1.46 0.15~0.38  8.74~10.04 23.35~62.76 2.54~6.53

SHB it SEHIE 11.14 1.19 0.25 9.40 50.21 5.33
CV% 20.56 26.05 32.00 5.13 31.38 30.48
AAER 11.93~27.99 1.39~2.32 0.28~0.49  6.38~12.71 28.12~58.79 3.05~6.64

Bl A 16.88 1.77 0.42 9.48 40.73 4.42

CV% 32.64 22.60 16.67 21.25 24.29 26.76
AL 2.74~12.32 1.48~2.19 0.43~0.56 1.85~7.20 5.35~28.84 2.90~4.10

Jic A 7.43 1.88 0.51 3.95 15.32 3.73

CV% 45.63 18.62 9.80 50.09 55.59 13.04
IR 9.25~13.22 1.79~2.00 0.43~0.50  4.61~7.38 21.66~26.23 3.55~4.69

SY PHiL S 11.07 1.90 0.47 5.87 23.49 4.09
CV% 14.81 5.79 6.38 19.49 8.41 11.48
AR 9.19~17.25 1.44~2.21 0.44~0.57  4.20~12.01 17.70~34.70 2.89~4.64

Ol SEH{E 12.14 1.93 0.51 6.60 24.09 3.86

CV% 22.49 13.99 7.84 37.90 22.08 17.03

2.2 TR AFKN L ERERES RIFEARM

i1 2.3 AT 0 & R 7R, B SHB /AR 0~20 em 1335 20~40 em IR TP S AH2E AR
KZAN, AN A 3 A 3t FH 7 28 3R S 0~ 20 em HIERYE FRE SRR & T 20~40 cm
+3%. SHB 1 SY /INtdsirhr, 3 3 A 75 X 3 i TOC & &M 0~20 em JZ T H] 20~40 em 21 ]
R R (BRI A — . SHB /NI rh B kb 143 14.58 mg/g [ % 9.71 mg/g, KMy 33.40% ; Mty 14.39
mg/g M3 7.75 mg/g, KRN 46.14% ; i 8.61 mg/g B2 6.53 me/g, KRR M 24.16%. SY ik, 5
4 H 18.85 mg/g [ % 14.92 mg/g, MR M 20.85% ; Mt 19.66 mg/g FEZE 5.32 mg/g, KR K 72.94%
Fe T 11.10 mg/g [ % 3.06 mg/g, IR K 72.43%.
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Fig.2 Distribution of nutrients contents in the SHB catchment
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Fig. 3 Distribution of nutrients contents in the SY catchment

& 2.3 WrlEH, SHB 1 SY /NAUEAS [F] - #iA FH 7 XF 0~20 em +3% TOC & & TN & 50 i
BT 20~40 om HHE, LIHEZ L HEE R T HEA PR A A AGEAE . X —REAEAE R 4 B N 0
2, SY /NS A (SY-C) 55 HAE(SY-T) 1 0~10 em +3EAY TOC TN TP & &5 5 F 10~30
em 38, 1% 25 5 £ B R R 35 TS YRR VR S sh TS0 B4 0~ 10 om &
FRER ORI T, X AT RE T RAAE AR R A0 i ik, HIEE FRT R i A & bR 25 5 0] W
). 1E 0~40 cm P TEHP, B+ TOC S8 TN & e, 552 DN 5 b 398 L0045 vy L R
SERETIBR s Th A, M - g R AR R 0 T A A BB R A A B — O R YL M
TASRLTE MY 0 s A (i H 2 3 TOC FTTN S HEH0E. e isy TOC A1 TN S8, X2l T4
P T — 2 ] AR R A, 9 A WL WG4 S TS E , 1T SR A A ML A SR X320 5 ik 5 I 11
I SRAATE—E LR Y. g5 b, R A AR 2 2 80 TOC A TN F AR fb, Bk AR 7 ek

A5 X HABBFFE SR A B 5D TP E RS S 2 RGO, i R 3R A E 3 i
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Fig. 4 Profile distribution of nutrients contents in uncultivated lands and grasslands in the SY catchment

2.3 EFHEEXMNKEEEFUHBELMITN
DU AR RN 3 0% F2 208 2 — I DCER I D S 8 FR SR A A e AROR R B L 45
EFRIRAINE I, A AE T30 LR 0 B SR b B LR R DURRUS , 16— 2 PF T AT RE AL 32 i Wl
HEEFRMEZEFEED . AR50 TOC TN 5 TP & &, 45 50 T3 Y8 BOFN 7 i, T LIS i +
BB FRERTS YR KRR B SR BT E MBI B0 AR SCEH RS L85 TOC i AT HILAE BOPEAN O i R v, %o 4
HE TN TP {8t — P F AR RS BOL I T IE M. SHB A SY Pl +3ERE S 01 TN-S, [ TP-S, 5 #5 T 3% 4.

F4NRETSRRE TR

Table 4 Pollution risk assessment index in the small catchments

NGB R A HFI 7 5 o1 TN-S; TP-S;
e 0~20 cm 0.16 2.82 0.40

Tt THE 0.09 2.33 0.38

0~20 cm 0.32 3.13 0.37

SHB ity SEH(E 0.13 2.16 0.41
_ 0~20 cm 0.34 3.45 0.69

] SEH( 0.28 3.22 0.70

. 0~20 cm 0.16 3.58 0.86

et FHIE 0.13 3.42 0.84

. 0~20 cm 0.27 3.65 0.94
SY it FHIE 0.20 3.45 0.78
- 0~20 cm 0.27 3.55 0.95

it SR 0.22 3.51 0.83

FH R 4 AT UL, SHB /INLSRT SY /N dlSic e O1 Y4IR T 0.2, J& T30 i 18, midkih 5 5 O 73 A 7E
0.2~0.5 Z [0, J& T+ BE TG g - 48, B33l 3 b - R A + e v TN AR 8 408 KT 1.5, )8 THE
155 UL P VTR REAA — AR S KBS0 s SHB I 38k 57E s 5 ARk M Y TP A vfiE 48 £ 1%
F 0.5, )8 T % L1, Wb TR TS e 18, SY Fils 3 Fh - A FH 2R 4 3R 1Y TP AR TS SRR AL T
0.5~1.0 Z8), )8 TREG Y 1. Bk FF 2 ANFRETE LAY 01 TN-S,  TP-S, 3 i {5 b 702 1 | 150 1
2 NG Sl A 1) A bR PR 5 b R 1R 7R 52 36 45 e 1 A S KUK, ik 5 LA A 9 45 SR T Je— 3K
Y. A, 0~20 em T3 3 PR EFS B K TP 3448, HAG AR T 5 i 75 G KUK, | 15— 43 T 3R Rt 12
T S A B K IREE , 065 | 4 7™ B (1) A 5 (a0 AL, 107 5 | R S 1] A 08 fr) TR
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(D) ANFEEHA T SHB /N7 TOC A1 TP 55 5 5 > bR > Fie iy, TN 2 18 55 3 > 378 > o
SY /I : TOC 1 TN &5 2 5 > M > i b, TP 57 £ 5 1l = 552 > bR M. 2 /470N 37 38k P 0l 0 A b+ 38
TOC 5 TN S50 , 6 AL 0 7E £ 3t i e s vh BA B 28 e A
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WA A R8s 1R E RIS TR ER AR

(3) RAAWASEEAN 7, 2 AN et - 33 8 T 3008 1 48, bR 5 i oy p B Y5 g +
e e — T IR TR BOR T, /NS 3 A2 L S AA A L TN-S, MR, T e TP ArifEH8 UKk
HiFR b 18I NS Bl e T 3T G XU 1 SRR R 5 T i A A KR B R R i 2 ) - T R A
FIRE B KA 0L OB I | 8 SRR, 30 b SR S 5 AR — 2 & FEUK IR E B 3%
b (RN R R )2 58 01, TP-S, F8EFRAIXT e , iy 245 | A
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