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Table 1 Mechanical composition of the material in the experiment

R AR Wiki & fparticle content (mm, %)
material type particle size ( mm ) 2~1 1~0.25 0.25~0.05 0.05 ~ 0.002 <0.002
o+ <0.25 — — 30.20 60.87 8.93
Loessal soil <2 20.22 30.02 22.47 25.68 1.60
He W <1 — 39.46 33.23 25.97 1.33
biochar <0.25 — — 78.25 20.50 1.25
H: “—" FRPKLEE N0 Note:  ‘— represents null of particle content
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Fig. 1 Effect of application rate of biochar and particle size of the biochar on runoff rate during the process of each rainfall event

('The lowercase letters a, b, c and d in the figure represents biochar application rate, 1%, 3%, 5% and 7%, respectively, the same as below )

AN RAEY IR BRI FFE T, BN % & R4
] S E 22 11 %R A, 7% M A e & i
AIHETN36.84% M (2 e b, LA A W R Vs i
X TCH B FEAE IR R BN, B
TS [R)RL G 114 A ) e XHARE Tt 10 U0 i 5 T A B 5
(2) FR3PKFER AR 1l EH R . TERET
DBt Py, MR U 01 9% B 00 A5 A R G
<2mm. <1mmHl <0.25mmAEHH, 745 5K
19.8% . 27.5%M22.3% M + B2 3%/EY
BN, AT < 0.25mm R Z A Wit 4 1
A0 26% M i s 5% . 7% & AR
A= 3 T SR P A

M DA BTl S 80 R il i & AR AR Y
WEEZEAEY G E ., BV REE SRR E
VER . s xR M R B D R A A
AR ( <3%) AEAR e, o BT N

BT RAR i 5 A2 W ¢ 5 9 R ) 8 LA T B
ORI /]S , ARk A A 00 3 BT A, B
RARLI A P ¢ (< 2mm ) X 3ol 14 5 W I 2 20 e
i AR, /INBURL AR ) o0 = il ) A 2
JO7 B A A . FERER A AR R, TR AT
Lo A HE A EDURG R R e an , A pe iy B o
PEGE A2 A AR 2608 T [ (A BORL A B, +
B RE A TG, REALB A I TR, B
TSN B B0 A W I S AGE BE ) RN K M RE S AT
P, TR B . HE, AR
A SRS R, A RO T
KL RN RS, R A ATk . 2R
W0 2 P9 AV 5 36 AP T ol H A T 2 o i 7 v B 5 K
WA, BRI N LYy s s i i ad — % B (E I
Wi 255 A0 i (1o 52 b B B . Wang %5 U BFSY
TEO . 1094 W) B AR T AW h 1 5y i, 4 B

http: //pedologica. issas. ac. cn



14 RGBSR Wy 0 e 4 B2 3 nT v 1 52 ) 81
40
a —e— CK
2 504 P
. B o .\ 711 ] -
._E 354 ——v—- <Imm
z —e=A— <Z0.25mm 40
2304 Mg
2 o) B 30
= - s N ABA—A—D _Bep
= i ; _ Ao A L
e ; % flv_’m:b Negptety 0.0 201 @ 4T ¢ A\A_'a"“e
S20{°] A & MM 4
w204
e WU :’
n ¥ 104 4
15 . ———— e e
0 5 10 15 20 25 30 35 40 45 50 55 60 0 5 10 15 20 25 30 35 40 45 50 55 60
60
¢ 60
‘}h
501 | Tpad 504
s N 50
! \WARRY
I a_ 404
40?“ KL\ N 40

{23 Erosion rate(g m~min")

(=]
=
L

15 20 25 30 35 40 45 50 55

W& 0 Rainfall duration(min)
)

10

60

15 20 25 30 35 40 45 350 55 60
[ 1 i Rainfall duration(min)

0 5 10

N T A 0 3 AR B0 K e e 5 394 T 2 ot 4 ) 5% i

Fig. 2 Effect of application rate of biochar and particle size of the biochar on erosion rate of the soil during the process of each rainfall event

TR A B TR RS T v I S o Y D
o [RIRE, A=y -5 5 e i) 52 A A v
TR B i) g A A=A AL, R R e v R R A
2.

2.3

B8/
5

RINEYRVERRDENEM
I3 AT AT, 2% U B TR ok 2 o A O B U A B
i ) Py A5 T SRR — B, 402 B % T D3 B ) A
5 I 5 R A S 2 A0 B AR B s TR 1 R
o AW TS A A5 7 A B ] R B B T
WARAES, BRR G EREZN: WS
B, WM1% 5 < 2mm Ml < TmmA 2% 094 Y)
e, RIMEVEADTXE; 3%R YRR,
HA <0.25mmAVRL R ST /N TR R 5%F17 %1
B R, ARG W R 3 AT BN AR
it
TR BN, YA R R
HIAS AR X AR T S U A R R,
HRW VRN FAEY R G Rk, —

A HAE S A AT -, BT  51
32.9%. 8.66% . 35.21%. 23.23%., (1) &2~
3V EHENZE R BN FEAEEAY) R
R SMET , BIN19% 3% & A W) ok 1 Ak 35 %k
WERARE, HARAY AR 725 & Ve
AIER ; TEAZEAY RS EE, W< 2mm
LI A5 X B 22 SR B AR AR W ik okt
B S EBARIMEN; (2) R3IPRERE
TV RSN FERER DI, A X, O
1% &80 < 2mm Al < Tmm AR A= 4 ¢, AT g
D11.9%H119.26% AR & Vi W IN3% & 511
IR, RA <0.25mm AR A WD S v AR
M, AT 14.6%; BSIN5% . 7% 3 i 145 B A
Py 4Rl IR i & b i

B LA B AT mT e B A ) e s n e A G
&b in, HBEE EY AL, =ik
FUD SN, AR Pk B e FIURLGR ) 32 0N WA
B RS VR ARSI S . FUEN

http: //pedologica. issas. ac. cn



82 + %

Eibd 53 %

e

)

—e— (CK

=]
=
1

o 1

Qe < 2 MM
i\ ——-y-—= <lmm

=
i

<0.25mm

(=)
=
L

n
L

40 1

£ ybHt Sediment concentration(g k;

90

801

701

60

501

401

301 [t on s 30
""“Fvr""_g_'_&‘**‘.‘q“aig-lﬂr-vw_
20 T T T T T T T T T T T 20 : r 3 : r . : T T T
] 5 10 15 20 25 30 35 40 45 50 55 60 ] 5 10 15 20 25 30 35 40 45 50 355 o0
90 90
en 80 20 4

~J
=
L

60 4

+ wn
= =
L L

st
(=]
L

£ ybHt Sediment concentration(g k.

oy

704
604 9§
504 |

404

5 10 15 20 25 30 35 40 45
[ it Rainfall duration(min)

=

— 20
50 55 60

0 5 10 15 20 25 30 35 40 45 50 55 60

[ 1 i Rainfall duration(min)

I3 ANTa] A ¢ FIDRE RO U R R i o P AR I 5 0 B 5

Fig. 3 Effect of application rate of biochar and particle size of the biochar on sediment content in runoff during the process of each rainfall event

AL T B R TR Mo AR iR A, AR R 2
wwa: (1) PR (<3%) AEY)HE I AT
AR TR U R, S I R S 0 227 % I
RPN AR R A B (2) BE
AW BB/, R RS (R 25 R N
F, BRI KB EY) R (<2mm ) 15
R, ER XS RR, B/ Nk
(Y A= W R AR R 2 B /N T IR IR R BEE A=)
BN IR BN U RGN, B A ) 5
INE U EIETN
2.4 ARINEIR X AR TR R
ST R R 5 R AR R IR
(18P RN - T R 13 0 0 A i 1 P 1 i
febs L R EHEER AR, EAME
2012 304FAXTF AR WF T 4R I 5 PR B A G 5%
HET 5044001, S BUG T ADBCR, BAEE
B SR  E ERT bt b SRR A R O
L AR IE YL L DX E TR L B R A A

. KB R SRR Rk T, A Olson
Wischmeier 2% I BA7 200 Sy 7EAR /N X _E 51 B9
TR DR TR ROV L A plte TR
b PR A AL STz T Rk Oh
K=A/R

Arp, KOy s pitk 7, Ay s m AR b 40
R, ROVREFR T T
XFFAUAE bR /N DX, Bl RE B K BT R X 55T
2 0T H R A BE S 28 SURTUSLE 2 2 i i K

YNS1WR

FENSMERE R, EYREE . EY RS
5B A HAE FERE AT i KA AR LA B Y
Wi, A= O KAE TG AR, S8 ] ik
PEASA B R A A W e B i AWk o i S R
138 AR FHAD R o] 42 -, H BTk 2R 45 51 Ry
37.16% . 34.46%H128.38% , 762 ~ F3h il ph
HFHEN L E LR ER: XTI, R E
VBRI ZAE TS, I 1% & 2 A9 e 1

http: //pedologica. issas. ac. cn



83

1/

AN A=Wy e X e A L B S R b v A 5

A

7 fs

ES

134

MOT9( sk owes ,—m>m— C0°(Q 1e 2ouaIafJIp aimoﬂm:wmm Pe1eoIpUT SI9119] [[RWS JUILJJI(] $910N

Bl ©(S00>d) FEWATAFL LG [ L haly]

€8°LY 66°C wi0'0 LL09 LOC L
9LCY LET ¢r1oo 12 0% €1'e S
BC0'6¢ ®86°'1 ey600°0 q9L°8Y ST0>
(45814 STl 6500°0 L9tV L9°C €
I1°LE 1€l 290070 SL'SE L't I
£0'Ccy c0'c 960070 L6'LY €6°1 L
S 6¢ 8L'1 ¥800°0 61°SY 1c¢C S
qeL8'9¢ BRL'1 780070 qri-8y [>
S06¢ 60°'C 6600°0 16°¢¢ Sv'C €
L6°9C (4! 85000 8L'SY cL'e I
SI'LE 1671 0600°0 [48Y 81°C L
06'9¢ [4m! 160070 1res 1c¢ S
2990°6¢ BI8T ®9800°0 BOE'IS >
SL'9¢ 66°1 600°0 1eve 9C'C €
€V'6¢ Iv'1 L900°0 8Ly 79°¢ I
il X
207°€E (%% %691 69°1 ®0800°0 0800°0 BE6°0S £6°0S 1¢¢ bz
( _\wu_ 3 ) ( _\wu_ 3 ) (.4, w 8y ) (.4, uw 3Y) Aiqrpoao (,.4,w 8y ) (.4, w 3y ) ( (%) (W)
UOTJRIJUDIUOD UOTIRIJUIIUOD junowy junowe anyea [ Jo ueady Jo 10108 ] Jjount 30 Jjouna ) 91er uoneorjdde QzZIs

JUQWIPas UBIA

BT R

uowirpos

TR N

UO0TSO0I9 UBIA

H) G ]

Uorso.I9 B0,

TR0 Bt

B bl 4 i [ M
FEFFE uFT  BIHEUH

QUIN[OA UBI

uwIT) jjounyy

[i) fep Ukl

UL H He Wik

Joownjoa [ejof, Ieyoorg GMG:HNQ Teyoorg

UO0Ts0.I9 199Ys Jo srojowered OTSTI9ORIBYD OISB( U0 I9ZIS IRYIO0I( JO ﬁum&ﬁ: Jo 1s9) eourlie A T 9[qe],

URCEAL=EA0: U V3t SR U h A U RO AT A S

(%3

/Ipedologica. issas. ac. cn

http



53 %

84

€8°LY 66'C [441%0) LL 09 L0C §C0>
ereTh €0°Th eIET 20T 26010°0 9600°0 BGEES L6'LY €6°1 1> L
SILe 16'1 06000 IS 81°C >
9L Ty LET C¢IT100 Y8°v¢ €1'e ST0>
qeIL 6€ Sy ee qec0'c 8L’ 98960070 ¥800°0 BCLOS 61°sY 1T¢C I> S
06'9¢ w61 1600°0 1S 17T >
58T sTl 6500°0 L9'€Ey L9T §T0>
XqLLYE $0°6€ 8L’ 60T 4¥800°0 6600°0 ®0$°0$ 16°€6 ST 1> 3
SL9¢E 66°1 ¥600°0 [evs 9T’¢C >
1°Le 1€ 29000 sLse we sT0>
PLTTE L6'9T 21T w 22900°0 85000 qzrey 8L°SY we 1> !
e I £900°0 'Ly v9°€ >
20t€€ 0F'€€ 969'T 69'1 40800°0 0800°0 E6°0S €6°0S e {W
(. 31%) (%) (14, WSy (L sy (w3 (U ws) P, () (%)
UOIBIIUIDUO0D UoTeIIUIDUOD junowe E onjeA Y jo ueoJy 5:5:5#. Jo 1010€ | Jjount jo Jjouna 9718 ﬁ&twg el :c:mc:oam
TUQWIPIs uBIY uswIpas UOTS0I9 UBI e HYEr A BIE M) u 3y owmoA ueoly  jo owmjoa [eo], P Teyoorg Teyoorg
HEEQy  HReWHE B TR HEEYS UL it W "y

UO0TS0.I9 199Ys Jo srojowered OTISLI9NORIRYD OISB( U0 JUIJU0Y IRYIOI( JO ﬁQNQEm Jo 1891 9ouelLIe A\ € dlqel

iR EZNNERSTHYEN A KESXGF

/Ipedologica. issas. ac. cn

http



1 3] TGRS USINAEW)HRO B AR )2 S R e 5 ) 85

ALY S R, 7% I A e I Y 1 4
BT i, A AR W S N ) - AT o e B
S5 FEANTG B YR G A, BSOS [RURL 9 A
Wkt VT PR TC B AW R S S R
B 28 B AR FH Bt 3 A= 30 o R 0 1 sk /DN X6 = 8 T ot 1
A F T

+ e n] phbE a7 g () AR A . A R T A A (R B
DA AN EIE S R R 2, (H 2 3 R
FE NP N AR 2, g R LR AT DL gy
e NAEMERT, EIETH . AHLET . £S5 Bl (R
AN BRMER, SREMHIE . &5E .
VAT 2R e 2% g 4 i A 18 7 = CORN AU SO A AR TR
PesE IR T A L ARG R AN
A= I B 20 AT A AL R T AR T - B i
ORI AR, 1T BT AR . A
B FRENFA A E ., SR BN E .
WA S K RS IR L Y, AT R
W I Dy iR R s R R AR AR Ak, B
< 3% AW el PR A TR HE G | I R
AN BERRABSEIN, AR RIEmET% N, 2
WEA M, HATRERMENRME, IRk
IR A B 5 1) 0 E WD A e G 3 R X
IR INFL B EE B 53 BC 7 A A FE RS e 77 s, ARG
TIMA KR Ao, /INFURE G A= 40 7 A st AR
Mo MRIFR, VRS EBET70%, A
I (EAS A AR BRI i A AR B B>, b
T pht N FRAEE K, BAY xRS 50 55
[RIRE(E 39600 5 ke AR AR, {H < 3% & & A ik il
Fu LA, Hs /e FH A 75 4 3 ] b sk /)N o
SeE U BB A Y AR R W A W R )
Mo AR = AEAER, RN AB LA
Wit ST o, SRR DL A P
P 1 TagC162 1) | PAM 1) Sk v in 30 1) kg A5
TR LRARYE . GRIETE . HIREFE S SRR
T 52 0 = 3G w] bl | AE ) e Al 2 o el A 4 Y
BT A A B FR ol I 52 0 - 8 0y m sl

3 45

95 T A Wy i ke B BRI g T kA £ 5 )
BRI N I P E] I v RS
UERVERT . e R A AR R 26T, 7
[ it A= ) o B 093 o S B/ N R A, ELES N

D EY R (<3% ) AT HER PR ], o E
A= pe Al G TP AT . AR, FEAH R A Pk
AR, A ARG R R 1 5 0 G B R
o S WEEM T, IR 1% 0 4R A4
B8 FLAT DR TP O, R At B 1 A W g
V14D D8 TE DK V0 80 17 B 5 A A A e R R AT EL AR
ST AEWIR SR R, H MRS AR
BN AT 48 IR 6 B T AR 9 AR Ak 1 B R R 0 R
21.35%., 7.27% . 41.19% . 30.20%, *42¥Hi &
HASE A TTRk R ) 32.90% . 8.66% . 35.21% .
23.23%, T Y peobn okt 4 HE T o AR ik e
AN, P LA R A AT ot AR ke v
A E R A EY RS AR RS R
ZHAEH R E AR EE T, X a2
BT W H37.16% . 34.46% . 28.38%, Xt{zih
HASL I TTERR 40 ) R 32.48% . 35.59. 31.93%.
M AT, AWk i . AR R i SR 28 B
VE FHRT TR AR DA S 3 5, A= 9 s 9% ) A FH U
MR 55 o A U A /N RUBE B LB 5T PR T
R4 T HE W e A AR 1) R RUBE A g R R
FSHEAAREEZ L.

2 % X ik

[ 1] AntalMJ, Gronli M. The art, science, and technology
of charcoal production. Industrial and Engineering
Chemistry Research, 2003, 42 (8) : 1619—1640

[ 2] Marris E. Putting the carbon back: Black is the new
green. Nature, 2006, 442: 624—626

[ 3] BRiEAR, skBW], ®%, % AR HE AR,
E TR, 2011, 13 (2) : 83—89
Chen W F, Zhang W M, Meng J, et al. Researches
on biochar application technology (In Chinese ) .
Engineering Sciences, 2011, 13 (2) : 83—89

[ 4] Cayuela M L, van Zwieten L, Singh B P, et al.
Biochar’ s role in mitigating soil nitrous oxide
emissions: A review and meta—analysis. Agriculture,
Ecosystems & Environment, 2014, 191: 5—16

[ 5] Downie A E, van Zwieten L, Smernik R J, et al.
Terra preta australis: Reassessing the carbon storage
capacity of temperate soils. Agriculture, Ecosystems &
Environment, 2011, 140 (1/2) : 137—147

[ 6] Guerena D, Lehmann J, Hanley K, et al. Nitrogen
dynamics following field application of biochar in a
temperate North American maize-based production

system. Plant and Soil, 2013, 365 (1/2) : 239—254

http: //pedologica. issas. ac. cn



86 + E o iR 53 %
[ 7] Jeffery S, Verheijen F G A, Bastos A C, et al. Geography, 2006, 29 (1) : 124—131
A comment on’ biochar and its effects on plant [17] XSEIE, REE. L. B Pob AR AL,

[8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

productivity and nutrient cycling: A meta-analysis’

On the importance of accurate reporting in supporting a
fast—moving research field with policy implications. GCB
Bioenergy, 2014, 6 (3) : 176—179

Macias F, Arbestain M C. Soil carbon sequestration in a
changing global environment. Mitigation and Adaptation
Strategies for Global Change, 2010, 15 (6) : 511—529
Sarkhot D V, Berhe A A, Ghezzehei T A. Impact of
biochar enriched with dairy manure effluent on carbon
and nitrogen dynamics. Journal of Environmental
Quality, 2012, 41 (4) : 1107—1114

PR AR, SABBT, w25, AR A= W o 52 Bk i 5 i
FoPER RS, 2013, 46 (16) @ 3324—3333
Chen W F, Zhang W M, Meng J. Advances and
prospects in research of biochar utilization in agriculture
(Tn Chinese ) . Scientia Agricultura Sinica, 2013, 46
(16) : 3324—3333

KTH, EouHe. BN PE B R e R BCR Y
FsTkRE. LHESEY, 2012, 1 (4) @ 219—227
Zhang Q F, Wang G H. Research progress of
physiochemical properties of biochar and its effects as
soil amendments (In Chinese ) . Soil and Crop, 2012,
1(4): 219—227

Jindo K, Sanchez-Monedero M A, Hernandez T, et al.
Biochar influences the microbial community structure
during manure composting with agricultural wastes.
Science of the Total Environment, 2012, 416: 476—481
Liu X H, Han F P, Zhang X C. Effect of biochar on soil
aggregates in the loess plateau: Results from incubation
experiments. International Journal of Agriculture and
Biology, 2012, 14 (6) : 975—979

SC g MU XA ) A ) b K B ) SR 2O
B PUALARMAH R, 2012

Wen M. Effectof biochar on soil hydrodynamic parameter
in the Loess Plateau (In Chinese ) . Yangling:
Northwest A&F University, 2012

BUKE, MLH, KXE, & AEYREN 455
TR - 1 R KA A SR K R AR R, 2013,
27 (4) : 120—125

Yan Y H, Zheng J Y, Zhang X C, et al. Impact of
biochar addition into typical soils on field capacity in
Loess Plateau (In Chinese ) . Journal of Soil and Water
Conservation, 2013, 27 (4) : 120—125

PHAR, XA, =, . LTt stidif. T5
X Hi3H, 2006, 29 (1) : 124—131

Song Y, Liu L Y, Yan P, et al. A review of soil
erodibility research (In Chinese) . Arid Land

[18]

[19]

[20]

[21]

[22]

[24]

[25]

[26]

1997

Liu B Z, Wu F Q. Soil erosion (In Chinese ) .
Shaanxi: Shaanxi People's Publishing House, 1997
Jien S H, Wang C S. Effects of biochar on soil
properties and erosion potential in a highly weathered
soil. Catena, 2013, 110: 225—233

Wang C, Walter M T, Parlange ] Y. Modeling simple
experiments of biochar erosion from soil. Journal of
Hydrology, 2013, 499: 140—145

XVREZR. AWy pe e o g JeU i B0 L S v A R RAT A%
% MEPHEBOR LS BRI SE PG, 2013
Liu X H. Effects of biochar application on soil
improvement on the Loess Plateau (In Chinese ) .
Yangling: Research Center of Soil and Water
Conservation and Ecological Environment, Chinese
Academy Sciences, 2013

Beck D A, Johnson G R, Spolek G A. Amending
greenroof soil with biochar to affect runoff water quantity
and quality. Environmental Pollution, 2011, 159
(8/9) : 2111—2118

JEmAE, AL 2 b R R D R AR AE. KRR
FREdR, 1987, 7 (1) : 38—44

Zhou P H, Wang Z L. Soil erosion storm rainfall standard
in the Loess Plateau (In Chinese ) . Bulletin of Soil and
Water Conservation, 1987, 7 (1) : 38—44

FibAl, HIZ. B e B X b AR i A S
AL bAERE, 2001, 19 (1) @ 87—91

Wang Z L, Shao M A. On commonness and speciality of
soil erosionin typical regions of the Loess Plateau ( In
Chinese ) . Journal of Mountain Science, 2001, 19
(1) : 87—91

P AT A PR 5 R TR B i LB SR,
2006, 36 (11) : 105—109

Tao J X. Analyze and test of factors and contribution rate
(In Chinese ) . Mathematics in Practice and Theory,
2006, 36 (11) : 105—109

FEE, e, B, A AW MR S R
IR K AR BT b E R AE R, 2011, 27
(24) : 207—213

Gao HY, He X S, Geng Z C, et al. Effects of biochar
and biochar-based nitrogen fertilizer on soil water-
holding capacity (In Chinese ) . Chinese Agricultural
Science Bulletin, 2011, 27 (24) : 207—213

Dugan E, Verhoef A, Robinson S, et al. Bio-char from
sawdust, maize stover and charcoal: Impact on water
holding capacities ( WHC ) of three soils from ghana.
19th World Congress of Soil Science, Soil Solutions for

http: //pedologica. issas. ac. cn



134

SRR RIS S LR T R B 87

[27]

[28]

Abstract

WU Yuanyuan' *

a Changing World 2010: 9—12

X, HRRHR, fEAgIE. ] ok KRR R I B
TR, HARBEE AR, 1999, 14 (4) : 345351
Liu BY, Zhang K L, Jiao J Y. Soil erodibility and its use
in soil erosion prediction model (In Chinese ) . Journal of
Natural Resources, 1999, 14 (4) : 345—351

Olson T, Wischmeier W. Soil erodibility evaluation for
soils on the runoff and erosion stations. Soil Science
Society of American Proceedings, 1963, 27 (5) :

590—592

SREHR, EOCHE, AL I g n] e R A
B, 2007, 44 (1) 2 7T—13

Zhang K L, Peng W Y, Yang H L. Soil erodibility
and its estimation for agricultural soil in China (In
Chinese ) . Acta Pedologica Sinica, 2007, 44 (1) :

7—13

XETC, WRA, o, IEERMmEAEL Jba. hER
FHOR A, 2001

Liu B'Y, Zhang K L, Xie Y.Soil loss prediction
model (In Chinese ) .Beijing: China Science and
TechnologyPress, 2001

SRS, BIET, ARME S K A B R TR R
ST K LARFEESR, 2003, 23 (1) @ 16—19

Wu F Q, Zhao X N, She D. Analysis on affecting
factors of soil infiltration in slope farm land (In
Chinese ) . Bulletin of Soil andWaterConservation,

2003, 23 (1) : 16—19

[32]

[33]

[34]

[35]

EHLL, FEAME, BT, A RIPPERHEN R E +
PR HLRE K =0 . LK A3 A8 KA B RS NR. K O
Fetdi, 2008, 22 (2) @ 29—32

Wang Y H, Cai D X, Yao Y Q, et al. Effects of
conservation tillage on rainfall runoff, soil water
infiltrationand distribution on Loess sloping farming in
the western part ofHenan ( In Chinese ) . Journal of Soil
andWaterConservation, 2008, 22 (2) : 29—32
PR, A, FETR, AR 8RR X A4S BN
AT R RSN B AR AR, 2013, 24 (1) -
105—113

Gao L Q, Zhao Y G, Qin N Q, et al. Effects of
biological soil crust on soil erodibility in hilly Loess
Plateau region of Northwest China (In Chinese ) .
Chinese Journal of Applied Ecology, 2013, 24 (1) :
105—113

&k, TEAL, XIMRIK. JTag C162%F ¥ 13l i F M A
BRI TS, K LR R, 2009, 34 (1) -
25—31

Nian J, Wang Z L, Liu J E. Regulating effect of Jag
(162 application on infiltration on Loess slope (In
Chinese ) . Bulletin of Soil and Water Conservation,
2009, 34 (1) : 25—31

Levy G J, Levin J, Gal M, et al. Polymers effects
on infiltration and soil-erosion during consecutive
simulated sprinkler irrigations. Soil Science Society of

America Journal, 1992, 56 (3) : 902—907

Effect of Biochar Application on Erodibility of Plow Layer Soil on Loess Slopes

YANG Mingyi' *f

ZHANG Fengbao'" *

LIU Miao' *

(1 State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation,

ZHANG Jiaqiong" > ZHAO Tianyin’

Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China )

( 2 Institute of Soil and Water Conservation, Northwest A&F University, Yangling, Shaanxi 712100, China )

( 3 University of Chinese Academy of Sciences, Beijing 100049, China )

The Loess Plateau is one of the areas that suffer the most serious soil erosion and the soil in

the area is characterized by low soil fertility and high soil erodibility. Thanks to its inherent characteristics and

physicochemical properties, biochar has become a novel soil structure amendment. However, so far studies

on biochar have mostly focused on its effects of improving soil physical and chemical properties and plant

growth conditions, reducing greenhouse gas emission and remedying polluted soil, and demonstrated that

its positive effects on soil quality, soil bulk density, soil porosity, quantity and structure of soil aggregate

and soil water dynamics. Little has been reported on its effects on soil resistance to erosion. Getting to know

the effects of biochar on soil erosion will be of great significance not only to soil and water conservancy, but
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also to soil building and crop yield. An indoor artificial rainfall experiment was carried out to explore effect of
biochar on sheet erosion on loessal soil slope. The experiment was designed to have one rainfall intensity ( 90
mm h™") | five application rates (0%, 1%, 3%, 5% and 7% ) and three particle sizes ( <2mm, < Imm
and <0.25mm ) of biochar of sawdust. Results show that the effect of biochar application on erodibility of
loessal soil plow layers is attributed mainly to its effects altering composition and porosity of the soil and the
effect of its own properties on water, which were embodied in delayed runoff and reduced runoff and sediment
yields and sediment in runoff. Incorporation of biochar, the same in particle size, shortened the duration
of runoff and the effect intensified with rising application rate of biochar. However, when the application
rate was lower than 3%, it delayed runoff, but when the rate went on rising, it affected runoff reversely.
Incorporations of biochar, the same in rate, but different in particle size, did not show much difference
in affecting time of runoff yield. Incorporation of biochar of any size at a rate of 1% demonstrated runoff and
sediment reducing effects in every rainfall event. So, in exploring effects of biochar application rate on runoff
and sediment yields, it is essential to take into account particle size of the biochar. Biochar application rate,
biochar particle size, interaction of the two elements and other uncontrollable factors were responsible for
21.35%, 7.27%, 41.19% and 30.20%, respectively, of the variation of runoff yield brought about by rainfall
and for 32.9%, 8.66%, 35.21% and 23.23%, respectively, of the variation of sediment content in runoff.
As the biochar particle size does not have much influence on soil erodibility and sediment yield, biochar
application rate, interaction between content and particle size of the biochar, and other uncontrollable
factors, are the factors contributing 37.16%, 34.46% and 28.38%, respectively, to variation of soil
erodibility and 32.48%, 35.59% and 31.94%, respectively, to variation of erosion. Obviously, biochar
application rate and interaction between content and particle size of the biochar are major factors affecting
rainfall erosion significantly, and particle size of biochar is a minor one. Though this study is a small scale
research on mechanism of biochar affecting soil erosion, the findings in this study may serve as reference of
scientific significance to large-scale researches on effect of biochar on soil erosion in future.

Key words Sheet erosion; Soil erodibility; Biochar; Loess slope
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