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®1 BRNXEKE (0~20 cm) HIEERMR
Table 1 Basic properties of the surface soils ( 0 ~20 e¢m ) in the plots
o e Exil ALK AR TEA PLRR
L 2 H Bulk density Total Total Organic Dissolved organic
Plots ol (gem™) nitrogen fotal phﬂs_[:hnrus potassium carbon carbon
(gkg™) L (gke™) (gkg™) (mgkg™)
#HiBare  5.90 £ 0.19a 1.53 £0.05a 0.66 +0.07a 0.31 £0.03a 14.19 + 1.06a 6.08 £ 0.34a 150.9 £ 19.0a
land
L) 5.78 £0.16a 1.41 £0.03a 0.72 £ 0.08a 0.32 £0.03a 13.84 £ 0.96a 10.71 £ 0.47b 376.2 £ 54.2h
Grassland
b 6.23£0.19a 1.55£0.05a 0.97 £0.10b 0.38 £ 0.05a 1434+ 1.12a 7.35 £0.35b 400.0 + 46.6b
Orchard
PR Hl 6.27£0.21a 1.38 £ 0.03a 1.03 £ 0.10b 0.45 £ 0.06a 15.26 + 1.26a 15.52 + 0.66b 745.3 + 124.4¢
Forest
land
W RHERAERE 920154 10 o B I « bR 2, n=3. [F—FPORE/NG R RN AR RN X Z 248 R 7E0.05 7K -

I AFAE .35 22 5 Note: Soil sampling was carried out in January 2015. Data are mean + SD, n=3; Different lowercase letters in the same

column indicate significant differences between plots (p <0.05)
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.

BU G, AR I R A e K 3 o i
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AP (SOC) M . SR i & 5% W
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GE: WS RS, BURRIK100 mIfFH T4°CoK
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Z A RAR N P A 4R g (0.45 pm ) HHEAHE
g s, A S A HLER 7 BT (ElementarJc % 43
W&, EE) EENE R AR &R, e
WA DL E . BIRFETAS RS, o i ke
W, TR KA FRESE, i 20 H 100 H i S
SR I B R B A I Rk AT A LB 1 D A o
1.4 FESH

PRV PURE L. 3H—8H Wi, &

A HME — R RZE 3 (0~20 em ) HAHLIK
AR RIZH Oy A O F R S IR
T AP Je v A ALk BE B LU LA & 5275 5U(E
B2 VALK E E L.
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BB, P Re mT

F I Microsoft Excel 2007 F1SPSS 14.04¢ 11 #4F
HEA TR 73 A o
2 5 R
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Fig. 1 Rainfall and rainfall intensity of the 24 rainfall events

#11.96 mm h™', JEFRBEWHEM) , BEHEK
3 BsF 5553 6 W =42
2.2 BARBARLHF A TERRREDRRFIE
D5 300 ) AN [i) 28 TR A8 /N X M, 2 A58t 1 )
SERRW], BRADEOULY R R R AR R AR AR AN BE
IR Z A0, 280 L AS [ 2R/ X 3 22 54
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ot BF AR AR o 25 R0 SR I & 55K - SRR A 1 B
(DR K AE R B SR o AR R Bl /N DO % 26 AN BH I
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Fig. 2 Runoff depth relative to plot
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Table 2 Response of runoff coefficient and erosion modulus to rainfall types in different plots

#idhBare land A Grassland HLIE Orchard M Forest land
i i ik i A i i
B S s B oy B M S

(tkm™) (tkm™) (tkm™) (tkm™)

/N Light rain (1) 12.25% 1.78 0.02% — 2.95% 0.27 0.00% —
FiiModerate rain (9)  20.22% 13.71 0.53% — 5.34% 2.76 0.23% 0.06
K Heavy rain (9) 30.37% 44.39 0.31% 0.14 7.41% 9.59 0.31% 0.09
&M Rainstorm (4 ) 39.62% 147.0 0.49% 0.20 10.08% 21.04 0.42% 0.14
KEZEM Heavy 46.95% 643.0 0.56% 0.59 26.07% 150.7 0.47% 0.32

downpours (1)

A BRI A S S R B S W A (8] FE TR 380 Notes: The data in brackets after the rain type is the rainfall time during the

monitoring period. DRunoff coefficient, @Erosion modulus

WFFE L5 S B, W () AN [) 288 20 48 /N [X
B 7= U REAE AR AE B d 22 55 o 2437 5 W X A b 1T
P RAZ M RE T, RO 473,15 ¢ km . 2R
T ALA 3R IRV Rk, R AR
14.90 t km™ . FHUFIMR ML AR 30 /N XM = A Y8 VD
e, BIERT H 24 H K2 W 8 R b RURR b /N X A
LA 0.05 kgf10.03 kg fhr= v (i #7 H A1 2R el /)
X3 9135#64.00 kgf115.00 kg ) , I HOh &
Hu/NX TV VB TR, W I P AR A BT AR
0.2010.12 t km™, S#MAHE, HoHb . S REFA
Hi B TD F A3 999.73% . 79.63%H199.84% , #i
Bl 1 7 25 AN K - OR RER il Bl A R AR I B ) £
RO TE 2, AR IR ) TR A a R AR
o teah, o Rl or, BEE W RN /NEIK
FIASAL, DR AIAR I /N XA R Il B SR U e 3 K
(#£2) .

HR R 220 R, AR =2
AR 25 DX AR AT 0 N i P A 6 O R
BIRIEMC KR, MHKERECH0.89 ~0.92, K FIH]
W FIKF (p<0.001) o FEMIPRT IR =AY 2 A
FON MW AR . JRVD IR AR S AR AR R
W2 PR R EMNEMEKER (p<0.05) . e
VD It 2Ktk R REE TR dE  AH DG R ECRH0.81 ~ 0.88, TR
TR AR A A OC R EUN0.95 ~ 098, R EE
5 Rk a2 MO R RS R AR
(515 S L 8 7] I R s b 1 N e s =
i, I 2 /DX VI i A e AU E AR
BeAh, o R AR = AN R L R

55 WA 5 B 2 (R AN A AE B 3 A G OG &R, (HE
Hu P b R SR A OGO R IR B
KO, i H ARG R K TR R R R
2.3 BHBRMEHRERARE

H TS Il A I 12 IO S S PR, R e o SR [l
T 243 WY L T R b A b 00 43 5 A 20
19 B M EE . M . REHb SRR R bR D Y e
KT AR A DL T A2 TG (455 N
) %K. 3.26~8.56 mg L' (5.00 mg L") |
5.00~12.64 mg L™' (7.68 mg L™') | 3.16 ~10.48
mg L' (6,11 mg L") | 6.36~15.56 mg L' (10.02
mg L7') o ARG/ XA BB AR 315 2R 1) 22 5 &2
BOE LAl EEA ALK (DOC) & &1 2% 55l
B, MR, Fb A b AN A AR 2
0~20 cm TEHEHDOCT 41 HIJE b 12,4965
10645 F11.914% .

T2ttt — 2R (R3) , BRT#HibZ
Ah, B SEE R = R RN XA A B v
JIE 55 W iR 4 5 G R SR OCOC R, (H A AL/
DXAR it # A LB MR B S AR i it 2 TR R A I
AR DG . 3K AT RE S B T AR UL It i M 1S KB, 4
B AR O, BRI T 48, nltsE

figk AT BILBER P S Dk />, A O AR R R TII AR A AL
i e JEE S T/

2.4 BHmEERDITBAHRK

Hy T e v o i R T 2 BORE 2 R, #RI T A
2437 G TR L T A SR e RRR 3t D) 23 31 AN AT 9
Y. 2139 M7 #RH . L R BE R /N X
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R3 TREEFEERNXTRBAEREMANBRRRENFIE (J7 200458 )

Table 3 Effects of rain intensity and runoff volume on loss of organic carbon relative to plot ( Result of variance analysis )

R HiBare land Bl Grassland Rl Orchard MHiForest land
p r p r p r p r
T3 Rainfall intensity 0.119 -0.327 0.015 -0.533* 0.010 -0.516%* 0.050 -0.456*
A2 2 Runoff 0.010 -0.513* 0.032 -0.480%* 0.006 —0.543%** 0.016 -0.546*

e *FTRAE0.05KF LAFE R E LR, *+FRIE0.0UKF LAFE R E LR . A Note: * and ** indicates significant differences

for 0.05 and 0.01, respectively. The same below

Vb A LR B AR AT (F55 N R IME ) 23
M. 5.47~872gkg" (7.69 gkg') . 7.26~9.89
g kg (8.58 gkg') . 6.59~9.32 g kg”' (8.08
gkg') . 7.64~10.64 g kg (893 gkg') . £
B, Bt A TR b g | SRR AR A R, AN
R B A PR S IR (K1) , =2l
Ye vy 2L B DB M B2 LA T3 .

A AT T, WS LR VD 3 2k 1 X e v
ALK& BAFE R, X TRV Fh AN X

F4 TREEBZR DX T BRI ENRBIRED S

EAH (324) o BEEFISRAYIE R, PURR/D DR
KRGS A LB E L K R Ak, PRV Ak
PRI R Z ARG ER, H R
AR Pl (R i B, Pk B S Ve Vb R R AT A
BFEMK (p<0.05) , 10 F H AR AR A ER
/N, TECIRTD A BB M R e v I R Y SR O
KERKFIBEKTE (p>0.05) o K5 FE W
AR B VB R 23 i A B SN B S, T SR DR AR
TR R P AT LR I RS B R

WERIFM (720 PER)

Table 4 Effects of rainfall intensity and sediment yield on loss of organic carbon with sediment relative to plot ( Result of variance

analysis )
#HiBare land Bl Grassland Hpd Orchard MHiForest land
p r p r p r P r
M Rainfall intensity 0.000 —-0.878%* 0.017 -0.760%* 0.000 —0.722%* 0.003 —0.674%*
Je Vb i Sediment yield 0.014 —-0.495%* 0.327 -0.370 0.016 -0.518%* 0.277 -0.280
it i, AImAERD T SE2EWEEN mEELWEZERNE,

Go WEDNZERIRIT, b R SR L RTAR L YE VD
AR E L (XME £ dniE2E, noh W40 45
HH1.27 £0.15 (n=24) . 0.80+0.09 (n=9) .
1.10+0.11 (n=21) F10.58 £0.05 (n=17) . £HHL
fe w42 LUHE T S p > S > oM > bR, Xk
R B - A B ARG (P = A =
AR E) B SRR AR e B ), PRV HLER
WAL, AT IR B0 . A5 A 3R]
AL LR 225, AR R 7 =Lz 1]
Jr AR A LR S R R ) - ORI S is B AR
FRFTE, J7 2250 ik — 20 3T, Il RUBE A 7K ot
FErp, RV MUK & 4 LY BE T 5 A 1 I s/ )
(%5) , JFHBRREZAHN 55 4 = Fh ik 2 3
TAHSE (p<0.05) , o B Ak 52 e V0 A Bl

a1 11 O N 3 T P17 =B T B O
Ve b 3F % 45 e B A ALK & LG YR 2 5
64.67% . 47.38% . 53.94%F136.03% , 1 F15H [
PR iR B AR B /N, KSR G T, Jeid
ARG R, BPREE WsRAR K, A L
WA AT REREE VETD AL o R L UM PR A 2
AU, A LB T F i S B U VD iR 1 JL 3
5 sRAE T BOC R o X RV Y A 2 LUK &
iz 1 BRI, DOCHY R TS AT AE & 1A HL
e 2k i 8 B IR AR
25 ARELFAAREENKRREHES

MR ZE R L, BEE RS 4L, PURp et
TN Z AR R B (A LR K B ) FRTE2E
5t (E4) o 24305 T #R b 34 4F 7 — 2 1A Pk
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Fig. 3 Organic carbon enrichment ratio of sediment relative to rainfall intensity and plot
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Table 5 Effect of rain intensity on organic carbon enrichment ratio of sediment relative to plot ( Result of variance analysis )

#iHhBare land HH Grassland b Orchard MHForest land
p r P r P r P r
R 5% Rainfall intensity 0.000 -0.878%** 0.016 -0.766* 0911 -0.024 0.004 -0.662%*
50 & s Bare land
O HiHy Grassland
L A BJE Orchard
X Fk#h Forest land
~ 45} o
£
&0
= L
i 5
RS 40 f
%é 30 F
=5 I
B3 25 o
& 20
g sk o
= L
A
1.0 N o o <&
05 | o a  °
L A A A
0.0 /N Y N R R B
0 1 2 3 4 5 6 10 15 20 25 30 35

W +Hiindd 880
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Fig. 4 Differences between the plots in total loss of organic carbon
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Soil Erosion-induced Selective Transfer of Organic Carbon in Red Soil Slope
Field under Natural Rainfall

XTIAO Shengsheng"" > TANG Chongjun" > WANG Lingyun' DUAN Jian"" > YANG Jie" >
(1 Jiangxi Institute of Soil and Water Conservation, Nanchang 330029, China )

(2 Key Laboratory of Soil Erosion and Prevention of Jiangxi Province, Nanchang 330029, China )

Abstract [ Objective] The red soil hilly region in South China is one of the areas of the country
suffering serious soil erosion. Currently, the researches on loss of soil organic carbon with soil erosion in this
region were executed mainly via simulated rainfall tests, without much in-situ field quantitative monitoring
under natural rainfalls or comparison between fields different in land use. This study was intended to explore
relationships of surface runoff and sediment loss with organic carbon carried in runoff and sediment under
natural rainfall, so as to characterize responses of soil organic carbon transfer and loss to changes in rainfall,
soil erosion and land use, and to deepen the scientific knowledge about relationship between soil erosion
and carbon recycling. [Method] Tracts of bare land, grassland, citrus orchard, and secondary splash pine
forest were selected for the experiment as runoff plots in the Jiangxi Soil and Water Conservation Ecological
Science Park. Surface runoff, sediment loss and soil organic carbon carried therein were monitored under
24 typical rainfalls between March to August, 2015 in order to illustrate selective transfer of soil organic
carbon. [Result] Results show as follow: (1) Runoff coefficients and the soil erosion modulus increased
with increasing rainfall intensity during all the 24 rainfall events. With the conversion of land use in type from
bare land to orchard, grassland and forest, the effects of land use reducing runoff and sediment increased.
Rainfall intensity was the major factor affecting runoff volume, while the latter was the one affecting sediment
loss, with correlation coefficient being 0.89 ~ 0.92 (p<0.001) and 0.95~0.98 (p<0.05) , respectively.

(2) Under natural rainfalls, the concentration of organic carbon was 5.00, 7.68, 6.11 and 10.02 mg L' in
runoff and 7.69, 8.58, 8.08 and 8.93 ¢ kg71 in sediment on the bare land, grassland, orchard and forest,
respectively. The concentration of organic carbon in runoff was significantly and negatively related to volume of
the runoff and so was the concentration in sediment with the volume of sediment loss. The sediment-associated
loss of soil organic carbon in the four plots accounted for 64.67% , 47.38%, 53.94% and 36.03% of the total
lost with the erosion, and reached 560.3 mg m™~, 1.98 mg m™>, 122.5 mg m and 2.66 mg m™” in intensity,
respectively. (3 ) The organic carbon enrichment ratio of the sediment in the bare land, orchard, grassland
and forest was 1.27, 1.10, 0.80 and 0.58, respectively, and decreased gradually with increasing rainfall
intensity. Selective transfer of organic carbon was more evident in weak rainfalls. [ Conclusion] Under natural
rainfalls, soil erosion has very important impacts on migration of soil organic carbon in slope fields in the red
soil region. Selective migration of soil organic carbon with surface runoff or sediment is determined mainly
by rainfall characteristics ( especially rainfall intensity ) and land use pattern. In all the lands, regardless
of land use, intensified soil erosion makes it easier for soil organic carbon to migrate with sediment, and
organic carbon enrichment ratio of the sediments also increases with intensifying soil erosion. However,
organic carbon enrichment ratio of the sediment decreases with rising rainfall intensity.

Key words Natural rainfall; Water erosion; Soil organic carbon; Red soil slope; Enrichment ratio
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