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Abstract Taking two adjacent small watersheds in the red soil hilly area in the south as the object,
and systematically analyzes the impact of land use on soil erosion, nutrient distribution and loss in
each watershed using the method of the field test, mathematical model, and "*’Cs tracing technology.

The results showed that the soil *’Cs in the study area was concentrated in the 0—40 cm soil layer,
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and the background value was 1823.94 Bq-m . The soil erosion in bare land was the most prominent
(the range of soil erosion was 866.11 — 1809.52 t-km™-a™"), followed by dry land (137.25 —
796.43 t-km™-a™") and tea garden (85.17—1616.38 t-km™-a™"). Among them, the spatial difference of
soil erosion in tea garden was significant under human disturbance. The soil erosion of grassland and
forest land was within the allowable erosion range (< 500 t-km*a™), and the paddy field was
basically not eroded. The contents of soil organic carbon (TOC), total nitrogen (TN), and total
phosphorus (TP) have different degrees of surface aggregation. The first two mainly come from
vegetation litter, and the latter is mainly affected by fertilization. The soil nutrient loss in tea
plantations with stronger human disturbance was mainly affected by soil erosion and showed great
loss potential, which should be paid more attention. Therefore, focusing on the response of soil
erosion and nutrient loss to land use in multiple adjacent small watersheds in red soil hilly areas can
provide theoretical reference for soil and water conservation and non-point source pollution
prevention and control in small watersheds in red soil hilly areas in southern China.

Keywords soil erosion, nutrient loss, “’Cs tracer method, land use type, mountain area of
North Fujian.
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2500 mm, P RR =00 07 R - (R) B 1A 5 3k 45 s Herh, SR ILT R (B, 158 461.5 MI'mm-( hm**h-a)™;
HURE RAERAK, o4 367.6 MI-mm-( hm?-h-a) "0 7 7 $4a J2 Vi PR S T, % X8 i T LA 3
WO RIS £ o0 B RS XA, SRR, PR AE F155. RIS, 20888 1% X IR 4 e AY E ZRAY, 5 + Hb
TAIARAY 75.32%, HAR PR IATAR Ry 45205 388 DR Tl T AR T 88.34%!.
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AN RHE RS FHAHRE £ 8D dr sk, kDL EAE R AR 35.29 km?, 1965 4% 5 H ¥R T, 1 0.19 km?.
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Fig.1 Location of the study area and the distribution of sampling points
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b B A R ELH R A VR W R e B i T, BEL R 8 A IR S CRAEIRIE S 0—60 cm), it
9Cs I I (R E T RAEVRIE 40 em AT - J2A9™Cs FLIR EARAE, 15 1 J2HT LT U206 ), I BG4
{H 1823.94 Bq'm? NWF5E X + 1Y Cs T 5LME, WK 1.

F1 PRXYCs HHME(Bqgm?)
Table 1 Background value of '*’Cs in study area (Bq-m?)

W /m A len| SEE bz v
Depth Variation range Mean value Standard deviation °

0—5 475.60—523.97 500.20 14.37 3.09
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gk 1

B /m AL SFHE *’ﬂﬁﬁ _ CVI%
Depth Variation range Mean value Standard deviation

5—10 408.12—455.27 434.09 17.90 4.12
10—15 338.20—361.62 352.85 6.79 1.93
15—20 224.24—248.40 239.22 7.72 3.23
20—25 132.30—163.17 151.56 9.17 6.05
25—30 76.26—105.08 90.13 9.03 10.01
30—35 25.58—41.33 34.22 4.63 13.53
35—40 10.58—18.24 15.01 2.18 14.50
40—45 1.51—6.80 3.99 2.04 51.03
45—50 0—7.25 1.83 2.20 120.19
50—55 0—2.18 0.56 0.71 127.04
55—60 0—0.74 0.28 0.36 129.11
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FR A5 X b TP i A0 B - bR AR, K R SR 43S bRt | 2Pl st | b . SR b AT K
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TR E ALK, HYCs b T T 18382, WHF B3 — B o R LUT 30 em YE N, JE#F
Hu 00— 15 em P70 BRI, DUAERORFE SR SR AE ML LT 40 em i B 19 B 454 5T X 1 3R
YA S GPS %07, DIAGAEIE HEA T4 o, AR A FE LY b rp L R A SR AR XS R VR A, B S em
A3 )ZMHRCs Hid B, DU R 0—40 em AYHTA & &5 [FI, SREE 0—20 cm, 20—40 cm A9 LAF, T
IR ZFR)ZE Cs FFRA S, DTN AY 3 4R ik B A 3R A0 2
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Table 2 Basic information of different land use types in the study area

FEAAE R
+ A A 5 IX Essential information
Land use type Research area B b FIHEAEY) (Eg ity
Number of sample plots Raise crops Management
CSX 10 Titk. B FEAA AL
FHiWoodland
GT 7 TR AR FAAHENE
CsX 8 P RENEN. jaEE A
7% Tea garden
GT 11 AR A AL
CsX 4 AR E FEARATEAL
F b Grassland .
GT 5 AR E FEAAHEIE
CSX 4 J AHENE
#H Unused land
GT 5 J ANHEHE
CsX 4 Bk REME AN E
S HiDry land
GT 5 Bk REME AN E
CSX 6 KFF REME SN N E
/K M Paddy field B ‘
GT 5 K FFE RERME AN F

1.3 4tz

TR PR T AE , A HLER (TOC) 2R H e i b B % R B0 AU fb -5 sk, VL (TIND SR HIEIL
[ UL A , SV (TP) SR FH R -BU 5 B 3 Y6 BE 1L 20 157Cs W23 A LA R 5 D R 2 b 3R 2 2 e
AR AS v %I (GWL-120-15, ORTEC, USA) I AE, T 661.6 keV Ab A v 528 1% 0 1 BB Cs L

T JEe
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o, Bk 4 3 R R A R

A\
- ()7 @
A, AN EIERRIEE, cm; H AZHHZEEE, om; il 5 BUE A 20 cm; 4, 8'YCs 15 54H, Bqm % ¢ 4
SEREAEARY, BIFSE IX SR FE Hy 2019 4F. SCrhBk b 3 B4 45 52 Hb Fl oK
A B b, A 3 710 42 fodt B DU 355 17 Cs A 12 Hb 2 - 3 B TR BE 1) 0 A AN 32 I [) 52 i, HG 4 90 2k TR
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1 A
H= mln(f) (3)
A, A R VCs TREE S B RS B (TE i), 38 MUE D 0.27 2 0.32, A SCHUE 0.311,
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2 75 535118 (Results and discussion )

2.1 AR[A] LA FH2E R 43 Cs FU I B 43 A R AE

MIEL 2 AT LA, WF5E X 6 i 4 R 2SR )+ 18 Cs T TG AR AL B SR 1E CSX i S
GT Ji I HAKHIL A 7Cs LU 36 B ) 1 43 A 4 SR 4R HO ka5, o 0—5 om - 487Cs LT B i e, Ui H
A A B R A R A i B G T A b 19 Cs BT B A B R A i (0—15 em) SE BT, TR
(>15 ecm) B RS, H KT 25 em HIEREE G YCs TG LB 0 AUBLS:. +HE'7Cs 15 B Hili
ERIZ KT 0. AHZWF 5T XA 1 58 57Cs LU BEAE KT 25 em HIEREE R BUIR T 0 L, AR Ny
SCs B W B AE T HEANAORL |, R 2 Wtk s R W 4 %, H R R - EAOR R AR BT RS, 2 1 4
T8 37 BB AR T 5 5 B AN BOR K AR, FEYCs HUIE I TSR 08 246 X I R P2, M 5
Hu A TCs LI B I o0 A B — 2 AR RS, SVARBE VR BE A 38 hn S 48 B0 A K HAERZ 0—20 cm Y
ICs P AR NI AY, X P AEBEE TR N B SRS R S AU E R OG5 At - R 2 B
ANIF], 2558 Cs Lo ik BE B TE 30 em LA b, {H CSX Wil rh 25 Bl ¥'Cs Hoil Bk 75 GT sk 2%
FEl¥7Cs LI BE, 355 2% el A6 S /N 3 0 A AR AR S O
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Fig.2 Vertical distribution of soil '*’Cs specific activity of different land use types in the study area
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[0 73 A1 28 SRS, 5 B R SR A ¢ ARF A e 0] 22 S PR X — IGO0k, (045
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Cs TEIZIE I 5] 704, 72 15 em LUT B804 80, I T BELE 30 em Ab ) BRI R 04, 22027k HAZ
Zo 3t BHE L BN, Bk MR, A5 IR VD BEK T AE 30 om Ab Y AL ZARVE, TE R 5 AT G T A B b
D]t J2 R 58 B 34 00 B 48 B0 D o3 A, B2 A AE 25 em LU_E )R, 25 em LUK 2200 Atk b, IF H
67% I9'¥Cs TAETE 5—15 cm + 2L Ehh, +3'Cs IR B 34138 32 Z2 R0 s, A< 4500
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- HETK 53 AT AL 52 e ol A - 3 T A A% A2 B BR ], S B0Cs 20 A T R Z 5=
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Bl I
NIRRT

CSX GT CSX GT CSX GT CSX GT CSX GT CSX GT
Woodland Tea garden Grassland Unused land Dryland Paddy field
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Fig.3 The distribution of *’Cs content in soil of different land use types in the study area
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B 5 /N RS, B PR P, AR b T SR MR S B R S AR, R R A AR R D A A AR
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BARHRZ T IEYCs S W WA T, (HR R HHECs St i/, EUBRb R Bk b i + 142 1ok
Ji B RS 2R AN TR], T LAZK 2 3004 R R - 4% oy it B IR0, A i e s 7K 482 ot 55 b T b 3
M 2B (R P47 25 B OC AR AP AR 98 XA [) S dek 0 + 38R b it S B g 22 5%, Hopy ) CSXO it B 4% el +
=i R 789.48—1616.38 tkm 2-a™!, IO ZR [ & IR, B HiBR /& &, RS EE S %
ARFF, A5l A b i AR R s T GT 32 el AN e R B PR, A5 FUBE /N, 25 1L T & A
I 5 B 55, A ARl S R K 85.17—754.56 t-km 2!, YT SR HE AR b . 1Ak, ARt - 498 4= ol
18 22 B, Bl AE CSX A GT i 5 3.08—317.62 t-km=-a™ 1 1.79—122.80 t-km2-a™!, ‘F-3
999.41 tkm-a Fl 52.19 tkm>a . 3X 50T [ AN (R RAE s A TR M A | RS R | AR B 56
JIE | AE A LA SR VR G5 R A SR GT UL I B AR b A A 0 R K, R SR T I PRAR AT 114 T R L 4] B
K, AEWE T 35 FNRE VR S5 T, K AR O™ . AT 7, BFST IX AR 35 R 240 1 80%, 3T Ml b
08 X6F A8 TR A2 ot %) U T 58, {EL 25 A R AR 330 AR AE B0 45 A 53 , T G B ZL R MW 45 F 25 57
V5 T RN BOK H R R, 22 )2 U0 1 25 1) Le B — R R AB A R /K AR R ELOR A, BRIk, A AR K
AR R A R R SR BR A S 02, PR b, AR ok 2 S . R P SR R N A A B 4
EyialhE Tl AT

F3 WO LA 2 2 it (tkm e )
Table 3  Soil erosion amount of different land use types in the study area(t-km>-a™)

T HuFI R WIEIX T FHfE FrifE2E

. CV/%
Land use type Research area Range Mean value Standard deviation
CSX 3.08—317.62 99.41 112.95 113.62
MibWoodland
GT 1.79—122.80 52.19 45.26 86.72
CSX 789.48—1616.38 1121.13 268.10 2391
7% 17 Tea garden
GT 85.17—754.56 355.22 212.34 59.78
. CSX 89.94—250.37 167.33 56.81 33.95
b Grassland
GT 59.14—214.76 155.07 55.93 36.07
. CSX 1093.79—1809.52 1336.39 279.26 20.89
#RHbUnused land
GT 866.11—1527.00 1159.16 227.27 19.61
CSX 137.25—796.43 425.52 248.92 58.50
FHDry land
GT 183.85—686.05 378.59 187.55 49.54
CSX —0.70—9.00 5.13 3.31 64.65
7K HPaddy field
GT 0.02—9.00 5.68 3.33 58.69

Vs R KR 5 R,
Note: “—”indicates soil deposition at sampling points.

HR A v K BB A 1) € - AR ol 43 288 43 G b ) (SL190-96) 125 AT LI Wt i, BiF 5% IX. - 33421l A
MDA g 5 (SR RS 866.11—1809.52 t-km-a™), & KR BRI FLREE (500—2500 t-km>a™);
B4 (137.25—796.43 t-km2-a™) FI45 bl (85.17—1616.38 t-km>a™) Rz, Horb, \Ch 40T 25 b + 542
P2 (] 22 5 0 3, FLAE CSX Uil )@ TR BRI B, 76 GT Wil K2 40UE TSR R
I (<500 tkm-a™), A el 0 B B AR ol LA T b 2R AU v, R i AP I & A T (R Ik, J&
WF5E X 4 342 1k Fe 12095 Bl (< 500 t-km2-a ) P K FHBEACR K AR A2 38 %Ak, BR T s ) A2 A
P55, TSR IR S ] /N A S5 A A A ok A B PR 2, T e DX D MR bR Y R A B
R E DL GO0 B AR AR i, 3R R O R AR B AT TN RIS (L S R R ) TR A e T
N TR R 4 22 S, 5 MR AS T] = i A0 P 28 At ) 7 6 K 2 S A S k. DR, 0 (X 4 38 4=k
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DA . BRZS R Ah, K L Mk . R b Y 7K B ORIFRSCR BT, 5 1l AR b 7K - 3 2 35 ™ J 1 A
21358 Fr B2 IX 1 7K 4 38 2 AR AR,
2.3 N[R] M A FH 287 4 855 0y e Ok A A
231 HEEFRSEESM

1l 4 ] 1, ASTE) 4 b R FH 2SR 4 38 TOC 38 % B AT R A4 WF 9 XM Ml . A% el 5
TOC 5 i3 ] R RS 8, 10076 AR 1 - 398 v 52 b K FE 2 A3 ARG 28 2 DR R i o X6 g ) A o 7 o A
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Fig.4 Soil TOC, TN and TP content of different land use types in the study area
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Table 4 Soil nutrient loss of different land use types in the study area

- —— TOC/(t-km2-a™ TN/(t-km™?-a™ TP/(t-km™>a™'
ARSI (thm ™) (thm ™2 ) (thm ™)
S N7 A S NZ A I MZAA
Land use type  Research area e FHMH T FIMH Ll FHMH
Range Mean value Range Mean value Range Mean value
it CSX 0.14—16.16 3.71 0.01—1.19 0.26 0—0.18 0.05
Woodland GT 0.09—5.78 252 0.01—0.43 0.18 0—0.06 0.03
e CSX 20.61—66.63 38.16 1.72—5.55 3.18 0.53—1.33 0.81
Tea garden GT 3.21—35.76 14.29 0.25—2.55 1.02 0.05—0.49 0.22
i CSX 2.83—9.27 5.37 0.20—0.46 0.30 0.04—0.12 0.08
Grassland GT 2.02—6.69 4.82 0.13—0.38 0.30 0.03—0.10 0.07
B CSX 11.36—14.75 13.28 0.91—1.01 0.97 0.31—0.43 0.37
Unused land GT 7.47—14.09 10.82 0.67—0.91 0.87 0.21—0.40 0.33
it CSX 2.58—9.38 6.70 0.33—1.70 1.07 0.10—0.48 0.30
Dry land GT 3.48—9.45 5.98 0.44—1.57 0.91 0.12—0.56 0.28
K CSX -0.02—0.23 0.13 0—0.02 0.01 0—0.01 0.01
Paddy field GT 0—0.25 0.16 0—0.02 0.01 0—0.01 0.01

ELARIN T, A5hE -4 TOC F1 TN Pt 2k 5 Ry 28 HH, Bft b R 2 b A 7 B, 0 b RN AR L YR =2, 7K FE eI
CSX JFizshe 145 TP AR A i (FE R K 0.53—1.33 t-km >a™ )Wt THA A (RoA M 0.48 t-km-a™');
1M GT Jidall TP Ji 2k it B{E 5 TR i B HEY — B0 M 5, kel 1385200 ik 5 M EM X
SO Y R 2R A Forh, CSX sk 2k e 13 TOC, TN. TP i 2k &t #4443 51 hy 38.16. 3.18.
0.81 t-km2a™', Ifii GT I 45 + 5 XF 1 4 14.29, 1.02, 0.22 t-km?-a™'. B IR CSX ifidk 4% bl % )2 + 1%
TOC F1 TN & & S {EEEMEAIE T GT i A A% 1l Xof 1y 3% 40 4908, (H2 A& £ 0l 2 ¥ GT Wl
3.2 4%, BT LA, 4% BE A6 WG A~ a4 P A 3 R 0 Uk 2R i B AR AE A LA B0 ¢ R (CSX it 3 45 el 1- 8
TOC. TN F1 TP i 45 B HME /9 0 GT FIZR R iy 2.67. 3.12, 3.64 %) X 525 bel g dik . Ao MR 7 2%



12 ] I3 7 A5 ) P X 28 g DX/ it e S ol 60 57 20 2K )5 ) 4163

JE . AARAE PR 22 05 T2 S Ak R Y R SR AN 3R O3 R AR 2R S OGP H T L, AR T B R Y
CSX it sk 21k Pl S8 e SVl it HL - S o i 14 98 0 . DR, 20083 e e DX el ) AR b A SR 23 T 42
N Sl R, i S0 X s el 4 A 2 B

3 %518 (Conclusion)
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