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Characteristics of Soil Erosion and Nutrient Losses in Three Land Use
Patterns in the Small Watershed of Southern Dianchi

WANG Yongping', ZHOU Zike', TENG Haowei', NIU Xiaoyin*, LI Xiaohui®
(1.School of Agricultural Engineering and Food Science , Shandong University of Technology s Zibo, Shandong 255049, China ;
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Abstract: In this study, the soil erosion and nutrients (total organic carbon, total nitrogen and total
phosphorus) losses in woodland, grassland and cultivated land were investigated based on ¥’ Cs radionuclide
tracer technology at Dongdahe catchment of Dianchi watershed. At the same time, soil fertility conditions in
the three land use types were revealed through ecological stoichiometric characteristics of soil nutrients
(C/N, C/P, N/P). The results showed that: (1) there were differences in soil erosion under different land
use patterns; the average erosion rate decreased in the order: farmland [1 538.74 t/(km® ¢« a) ]>>grassland
[1308.82 t/(km® » a) ]>> forestland [ 81.88 t/(km® + a)]; the average erosion degree of the basin was
between mild erosion and moderate erosion, but the erosion rates of grassland and farmland were still higher
than the local allowable loss rate; (2) different land use patterns hadcertain effects on the distribution of soil
nutrient content and soil nutrient losses; a close relation between soil erosion and nutrient loss was observed;
the patterns of TOC, TN and TP contents in three land types were different; the soil nutrient loss in forest-
land was the lowest, most soil nutrient levels were above grade 3, and the soil fertility was better; (3) soil
erosion affected soil nutrient stoichiometric characteristics indirectly by affecting nutrient losses, soil C/N
decreased in the order: farmland (6.95) > grassland (6.14) > woodland (3.14); soil N/P decreased in the
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order: forestland (10.99) >grassland (10.07) >farmland (4.82); Soil C/P decreased in the order: grassland
(57.47)>woodland (39.94) >cultivated land (27.55); lower C/N, C/P and N/P indicated that the minerali-

zation rate of soil organic matter was fast and the availability of phosphorus was high. Vegetation growth was

mainly affected by N element to a certain extent in this catchment.

Keywords: land use; soil erosion; nutrient loss; "*"Cs tracing; ecological stoichiometric characteristics
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39.63 mg/ g, RJZH 0.93~11.01 mg/g, T3 & 25.24
mg/g FFEF] 5.86 mg/g, FEIRIEH] 76.8%; R il | 2
TIEPTOC & fBALfE F h 17.62~55.4 mg/g, K2
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B TP &EYEE N 0.20~2.21 mg/g, b2 LM
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SN B TR BE 43 A1 AH A8 I Al 7 b i 2 R85 Oy 3
5. RMZANEHAENR D T . L2 MRZE RS H
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AL S L TN B A —3. FEH N/P FIE K
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FHZE R C/P B B AR b 2 S oKk, kit | )2
C/P Wl m TWZE L5 C/P, it — ik bk 2+
B TOC HAW W aE FEME; 5l C/P FRE 2
MR AR FC B O 2% 5 B b C/P Bl T 3 28 A AT 8¢ g 2
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Hg - (2 bt B AR T L DRI R R AR K R TR
My, TP AR YS HIEEMENERIFARE,
{HFEASTR] £ b A 2R rp, 058 TP Ji R Bl S 4
(2R — B, 2 Iy B 4 > R > bR 5 R I

P AF T v 2 R AR R L R B b A Y A
WA T B b TP & w5, Nk Jf ok
HELS TOC, TN B R AR, 25 b, RIS
TR IR R A S IR MO R E Y], B IR HK T
aee IR R Y S T R (SR 5 o v -
S AN R R B — i 22 bk
42 TEFHSEESHIFME

TEMRHE AR b 3 55 3 o3 A B R EPTE FJE +
B, 322 R R TR R M R R A T PR A A
BT SR IR P R AR ) B AR AR R g8 O 1 4R
PES AT ALK . LR L MR B A2 B N2
15 ) 0 52 A VR ) A AR T )2 SR T HL
T | A 5 T b 5 DR LB DA ) TR )= T
o, M Fb I B)R TOC R HE. 28 E 1T
WA FEEEB S, EEAEZE L TOC &
HESTAWHE, MmE T2 EENTEEEAR
K. XRWIGEHE BB 0 A R AR 0 - 58
SHRG S RECRE LIRS B BN S, Rk
RUATR, BRI %Y & & R KA RE R
Y 5 il 3 38 AF A AE — 22 5 AT 3 U ) e 288
U AN wk LK e T N R i e B 2
TRFE A IR e rp R 225, B
My b2 A TOC & 5K T R | 20, JH b iy Jt A
A BE 2R M 7R it N T AR 0 TR B, AR T 4 R
Bi ny 4R b AR B A 1 S A A PR A R B
A MU i 0 Be Ak, R M AN B B o
A7 76 KT A A b R 2SR A% ) 5 B S 4548 R
SRR AT AT A AR o R PR, A b Y AL
P R SR, DL 3 TOC & i 11.6 me/g BN
F oA AR L3 P MR, R TOC 58 45 .
FRAE 4 [ 55 — vk + HE % A bR S AT, B M 4 0
TOC 4bF 2 %, HFHh ARHb b F 3 9,58 13 TOC 1
03 P M SR A F o KO,

NGRSV B e - 3 N (823
FCA WA - b 2SR PR VR WK £ 45 50 U WU SE AR
a2 AR T e A T R RA LA &, T H A
JCE M AR AR TR Nz P R 4 M R
MR T 5w i A A i E AR R AR AT
ERe AP . MY R RS+ R 0 &
BHED AR R B E PR P
DI DL BORT 4 S 30 i 1 45 Y BOHIRE AR R
SR IR XA R SR R AR B . &
TP R E IR T AR E,
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R R /N 3 Al M Dy ST AR ok B SR 0 O AT 17

ok Hb 1 oAy SR i N 28555 3 IX 38K L 52 A0 DR ) ) 2 T
T BA G, U B S IR T N T RIS A T
ik F T BRI E Oy 2R R L B v UIE Y B AR
PR GRECE R A ARG . DA HE TN & &
1.00 mg/g A FHAGHR IF4E A 2 EH R L8
AHRE 3 B A R 2 A b - 8 TN Y8 1 2%,
Ab F 52 5 KT

4 TP 3 AR LA /0N, o] fE S R B 3R A e
T R R BN A ) — M Y L 2 2 () B TR B
eI 225, 2 4 AL MR R 8 TP &
BRT L2 A 5 5 2 i Bl L o +
HE TP i BN, B e n] 3 Wbk Al 9 6 P A
R MR T A+ TP ik it S R i
FEPERAR A JEL A . #F L TP & 85 T HAb W b +
b FHZE AR, B2 A IF R 340, 32 B R A0 AT A it i
8 S s TE) PN - S 2 A3, I BV i R s )
AT L2 [ 43 A AN 5) . AE ARl B 4250 A
T, P E A TP & B BBk TP ik & i
Wm TR ARHL, AR, 5 TP =
BART FHAEPR 1.50 mg/g™ AHRH 2 EY R+
HE AR AT B T 2 B R B KT
R BB AL T 4 B T RAR KO .
43 TEFSETUFITEIHTE

8 C/N B S W A 8 5 P ) RS B
BARE C/N BEME HE I b W 9 1B i 35 3h DA M 18R
PLT A AL VR o550 bR 35 C/N G T 45 L #F
Hb, FE AR LT R RAE B R A BT CL N
R 5 3 TOC & it & C/N &5 5 —5, n i
Je ki BR b BN C EEHRL. K
TR R, C/N 1y 25 7R BT 4 b R O 5K AR
et + 3 C/N BA — 2 M5 m . 3 F A b i) i 2SR
C/N ¥/ rf B W i P ¥ {E (12. D97, R + 1%
AU B R0 b R 7R A KRR, B
e ARE e 35 Ay (L. . AR LAY N/P B T I
P L3 N/P SF M (6.4) 57 {H 3 Fif 4 iy A1) i 2 Y
BT 14 Ak EE2 N s, +5C/P
MY EREBFEARENE WS, C/P LTE
ZESEMH R R R B B R EJR C
RS MM EEMNS., C/NLC/P Sl K/ 2 -5
TOC HHE TS, #r C/P AR XA M 55 b 85K, 3
BBk P A bR B bz AR oK, f
(10 foff FEI A8 - B9 R0 & B v T 2R KT FR DI £
AR C/P S 78 BT, ARWRSE Y 3 B M 2 ALE

¥ C/P ¥R FI%H , FRAWFGE X 9+ P Al Al
B . HEEME 555 0 k2 R EIF
B MBS TOC, TP Hik B UM G, v fig 12
HIEF SRR ST S AES, IR K=
] 22 ez b 2R s, HIER O S 3R o ik
STt R IR Y 5 5% 43 U K B VDA G, Bl o nT A e, 1
Aok 3 oL 5 T R 43 K T RE R 2 T R RRAE PR R
[BE>S-AUTN

R

(1) AS[A] A 77 =58 )+ R AR B T X
3R RN E R ERFONBRB[1 538.74 t/ (km® « a) >
B[ 1 308.82 t/ (km® « a) |[>HMHh[81.88 t/(km® » a) ],
3 A IR AR S B R ph Ak TR AR B b R h 2
V], Bt B b 3845 Db A A 24 2 Y Tl R - AR ol i
1) 2.6~3.1 %, IR MG ARIR ™

(2) AN[A] 4= st ) FH 7 2URF 38 3% 0 & 8 4 A F
MARHEA —Em, TIEEM 5K SR RRE
Yl. TOC, TN, TP ik & K /Nl b 5 27.87 ¢/
[km? « ) ]>#H[24.19 t/(km? « a) ] >MHL[2.19
t/(km’ » a) ]; B [4.80 t/(km® « a) ] >#FHb[3.46
t/(km® « &) ] >#HB[0.45 t/(km® « a) ]; HE [ 1.36
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t/(km® « a) ], Bt 3 Bl 35 43 19 3 % i 38 Ok BN
S HD PR MR A S84 Tk B R A3 U R e R FE T IR
JFH 3 B - A ISR A b BRAR RO 3% TP AL T 4
FRFA M F: 5 ¥ 4b T 3 Gk Bk, W 4 b
AR Pl e H R A3 R AT AR X RAF

(3) HHEF Lt RS LR MO A
FEOR R A A AR 3 3ok 52 Wi % 43Ik O S X R Ak 2
THEARAE = AR S, 3 C/N ki (6.95) = 5
(6.14) > Hb (3.14) ; £ 1 N/P Ak Hb (10.99) = B
(10.07) >#kHh (4.82) ; 13 C/P R ¥ (57.47) > FRHh
(39.9O >k (27.55) , B ALY C/N Fl C/P R L1
BUBT fl s S5, I ELB A R4 » B0 N/P
R A KA —E B 3232 N JCEE,
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