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NN SR SOt o= 9161 RSRE 5.7/ b/ D1 BAS i S P ]
HAEFE NI AR, Az s RS TRV S it 4 e
TR XU 52 2 2 s ah by, i 2ok R 3K I ia
B B[] T35 5 114, DR AR [ AR A R A 2k
FH I8 SR MG IR IR S MR S0 R 2% . AR “ia W7
P WLY) NS = DY ] i TR &2 DA SR E E S
IR, H2G, AR A EYIR s s 3G, it
PR EZAN 2 LK e AN TR] R B A T 5 o B e 7
VIRAEWZ L3R 1A e o)A, i LAY B A L5
SRR A E D B E S, W R I A IR
SR A AT AEYPRAS T RE LK NiB L
R R R Wi 6 2R 52 2 I ] 5 5 IR (R 5
N TRE NP SRR/ S e V) o S IRINL T HE 2 S5 LS /N
P BRI, X T K B 0 A A AR IR A A
AR, B A i T 75 O T - HEK Iy NS AN
FFIE R W TS R A I oo DAL, ASCHRE T = A AR
B G, H BV A I AT R, BgEA
I A=y i P 5 2K BT B, IR GEAN TR AR i 3 A 5 0E
IR NB RS W B SE N AENLEE, 5 AR E Y
FA o o 5 AR P AR K T R R Kt O X S
A, BAAEYRIER 212 LE TERIAS . Ek
Frtk, A5 AR R S e A DX 3K 20 SO R Wi ) B
G J N A R SR A DX S R AR S A S R
2%,

1 MRA*

1.1 RIEH

AHFFFT LB A S O I - O i e, R
BEVG A mEX . HHERT Z BURAE T, SRAEIRE ) 0~
20cm. FAERBRATG, B N ARKT, BT
2 mm Jii 24 FH o IR R A FH MS2000 JO6RE 43#r
B CHRICA W], JEED W, L3RR, Bk, Fiki
SRR R 10.17%, 73.02% /% 16.81%, il kKAl
B (EBRED o YRR AR (Bt EYhe
BRHIFRARA T , RAGIE K 450~480 C, m®ik
fECh 8~10 h, BkFIETECA 83.2%, WIS Gt
2 mm i,
1.2 RE&T

I BCE 3 AR RS 4 NMEDIRFEE,
JLUF 10 AR B, FEANAEEER 3 K. AW iy X
WA 0~10 cm (A e AT 0 cm) YR
54 8RAFM, >10~20cm A3 (A) ; 0~10 cm
I, >10~20 cm AW RS IR G (B) 5 0~
20 cm BN AR FIRIRAFES (C) o AEMIRBAE T
FAED R T FRE AR E N 00 1%, 2%F1 4%,
At AL R RO BRI A K L IERE S, PRI (CKO
FRAE AT PUASER G, #foe TSR Ol 1.2 glem?,
YRR A N 0.45 glem®. i T AR N IS
—EFRE AR AR, A AT REARALL H (] SRR B,
ARG R FH ORAE Ik L2 AR e, Bk 5 Lg%

W% 11 2 FERIS I Lo G [ s YR & 2 A B 1 g VA
B (RD .

x1 FREMRAELEBESLRAE
Table 1  Bulk density of mixed soil layer with different amount of

biochar

i = W A ELA
Amount Bulk density/(g-cm™®) Change of bulk density/(g-cm™®)
0 (CK) 1.20 0

1% 1.18 0.02

2% 1.16 0.04

4% 1.12 0.08

1.3 LTaH&

WG T AN 7 em. mih 30 em [FE WA
PLBFE A o 2 4 RTAE AR S — 2 I8 4CR P 2 2
TR = O P9 W71 V17 O = - £ 7 S 9 o o 8
IR0 BE N KA NB IR . 25 AL 5 om — 2
SRR R A RS LIRS, IREBWAEEA L
FE, RS R, RUF TR R e,
TR K o R I B %

1.4 MEHZX

K — 4 e K Sk 1 HBUK N BRI e 3Bk
Ko NBEEEHD RS LA K, Kk&EHR 3 cm,
NBFFUG G, S sk — e I R) P 2 BV U6 7% 1 25
RNy KA B B B, MR s A% 2 A v
e S E R K B 2 AR, SRR T LR
B I E FAEAR R RS E A R IR, E PR
JEh 22°C, “FHAIAIRHESE 27%, 4 H b4 12: 00 JHHLF
FERR R R K ok i, FREidsk 35 do HZE KR
AN

E=M, x10/(nr*) . D)
Xd E N HRHZERR, mm; M2k HRH TR,
g: o AR, em.
1.5 BB S S

W5 T AR Y O A A e, KA
Excel 2010 #EAT%d 4L ¥, SigmaPlot 10.0 % fh4E K,
SPSS 20.0 #AFEAT LN B SHBHUM ST 34, LSD
LT B AR (P<0.05) .

2 FER5HMh

2.1 HEYxEAAREFAEXEEIEEZN

TIERUK B R, 3K A _EAE R 2 i
FE IEE . i AR . MR fR AR 2
NGNS TR AT AR T, A R AR K A A
LT RN VR R RIS S EEAE

A o it 7 2 % P R 34 4 0k - 49 i Vi W s A
fEF=AE R (B 1), BT AL BRI i e 1) — Y ) ds
B3| T ANST R ST T B3 by P (I i w3 s s 9 2 e
AT, LA Ak 3 3] Ve 5 8 3 i I (] AR AR A A BT
Z. 5 CK AL, A K720, WAL 19%H1 2%%)
FR VR VI B A LG B S, (R TE — e B s
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THIEIZ RS, ALY I B 18 g I E B 1% s Bl%
FENIB Ji5 I T Yok 20 ) Ve 18 A% S P52 TR R, B2%
T IR RS B R, BA%IR IS B T L HIRT CK Bk
— 55 CL1%R I H 55 IR R WE R R (M1 T, C2%
DUIE P s 0 2 UL R S O 0 Y v 0 R RS TP R L i
C4% ] DL 38 i s B . A 55 C it 7 ot
PR E (2%, 1%) 40 90T LUK SR i 112 7
W, MAAERFEHRE (A%HE) 408 F ¥l DUE g
T FiE%, 1 B e Iy =X i 0 18 B 0 b H =
[ 358 Tyt B - 18 -k P sh R e . FEAH R 4 R

Wit 3 77 A Rl 2 i e is B = AR s . 5 CKOAH
tt, Al%, B1%, C1%3%5 0] DLy 2% e i AT 2 B2, LA
AL%ME B 2% & T A B2%e b i i is 7%
T, 1 A2%H1 C2% K I - E RZAEH, LL C sz
PR, 1 4%/HEF, BaA%E CK i IEiE 4 154 i
FEAR 50, A4%FI CA% T H 2 BE UG 1415 78 1 R 3
PLA R R R . BRH & (1%) &/ F, AL B,
C =it I 7 3 2 0 ) 338K 0 R B I E A,
W (2% 4%)  FH 5G] W32 A 39 1) 2 i [ it FH
AR MR — 2 2% 7.

W9 B B Biochar application amount/%

0(CK) o
A EIH [ Infiltration time/min

= I- A ~ Ty i
200
a. i 77 :CA
a. Application pattern A

i1 [ Infiltration time/min

b. jiti F 77 (B
b. Application pattern B

—v——) ——a— Y

B [ Infiltration time/min

v o w= L T~ ~~
200
c. jitFl 77:0C

c. Application pattern C

W MR A By C R EYIRMITERZ T (0~10em)  FZE+H (>10~20cm) . ¥HZ+HE (0~20cm) . Fl.
Note: Application pattern A, B and C mean that adding biochar to surface layer soil (0-10 cm), underlying soil (>10-20 cm) and plough layer soil (0-20 cm) respectively.

The same below.

A1 KRR AYFAEN T XA E TIRIEEHE T
Fig.1 Dynamic changes of wetting front under different application patterns and amount of biochar

gy 25 18 7 XS TR I IS R K e, DA
NIBISIA R 50 min A, 5 CK AHLL, C2% (137.0 mm),
Al1% (139.8 mm), A2% (142.0 mm), B1% (145.0 mm),
C1% (149.0 mm), B4% (150.0 mm)JiiE W43z 7 B4k 7k /)
T CK (153.5mm), HIyik#| & &K (P<0.05) , Af
DS In A4 38K o IR R, — e R Bk
AR LR R B, Bl C2% fE H Bk . T
A4% (175.0 mm), C4% (168.0 mm), B2% (165.7 mm)4it
PR IS AL B B AR 2 KT CK (P<0.05) , 3455 1
BOKA NBEBEHEER, LU A4%1E R 5o

b5 GG 04 5 I 1) 3 1 8 R AT L
DU Em s F=at’, b a filb N&u w5, %
2 PIA G IR ERN], R RO LUR G HOBEUAS [R) Ak FH
Feds iy X NS RIS B A, A5 AR BRI
EZB RPHT 0,996, BEMEKK P<0.01. A fil C
W 72N S50 a BAEY) i F 1088 n 2 B0 56 a5 14 11
sk, Bt g B R N A T
ARG S HOREE b AR R R B A
Wi WA A SR e 7 2R 2 DA Ak 32 S 1
GRS NIBRERE =25 5 W1 S i

x2 EHEREENERELEER
Table 2  Fitting results of wetting front depth and infiltration time

A gy W77 A Wi 75 B W75 C
Biochar application Application pattern A Application pattern B Application pattern C
amount a b R? a b R? a b R?
0 (CK) 17.75 0.551 0.999 17.75 0.551 0.999 17.75 0.551 0.999
1% 17.80 0.528 0.999 18.82 0.522 0.998 16.72 0.560 0.999
2% 17.07 0.543 0.999 19.92 0.542 0.999 19.41 0.503 0.996
4% 22.66 0.525 0.999 17.74 0.550 0.999 20.48 0.538 0.999

TE: a Mb WA F=at® INZKR L R ot RE X AL By C O BITRAEMIRAER)Z T (0~10cm) « FLHHE (510~20 cm) « B2 HHE (0~

20cm) . Rl

Note: a and b are the empirical parameters of F=at’, R?is determination coefficient. Application pattern A, B and C mean that adding biochar to surface layer soil
(0-10 cm), underlying soil (>10-20 cm) and plough layer soil (0-20 cm) respectively. The same below.

2.2 HMERERAREAEN LIRRRNSENTNE

FMNB RIS NBITUR 5 N 18] Pyl 3 i
REANB B LR EKE, RANBRKTRE BRI
TIEABEREERIRGE AT, W RS EARRA L

BB AP, NE 2wl UE &AL BN R
R () 184 I 28 B, AH S AR R I BB R
M A—. 5 CK ALk, Al% RN BE I ZALT CK, A2%
ANBIIME&E CK EARES, 1 ANRIRABEHE ST
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CK: B i/ 770, A B1% ] LAW] SRR BB &,
1M B2%A1 B4% Xt AN BT 5 mi;  C it FH 7y X
T, FALEY AT LAk D e TR P T RANB R TAE
[l — MR AT, &t 7 X RN R A
A, 1% Sy Ao RIS &, HAEAN
BHT, AL%F1 CL%IE LB — 3, EANBE G,

AL%NB ZIZEHT S Bl%ES, FRPNBEM/DIEE
B 2%H B4R, BEEN RN, A2%, B2%A
B BRI ZEHT S CK —5L, 1 C2%EFINIE = M
REWNT CK; 1E 4% ESIT, Ad%RIANZE]
WRT CK, CA%RBNBEM/NT CK, 1l B4%5 CK
TR — 3.

LEW) 9% F & Biochar application amount/%

0(CK) ol ————2 — = —4
80r 801 807
o 10 20 30 40 50 60 70 . 10 20 30 40 50 60 70 v 10 20 30 40 50 60 70
A1 (] Infiltration time/min B[] Infiltration time/min B[] Infiltration time/min
a. i 77 A b. jifi F 77 B c. i 77 :C

a. Application pattern A

b. Application pattern B

c. Application pattern C

B2 ARG KBRS REBRANEEGI
Fig.2 Effects of different application patterns and amount of biochar on soil cumulative infiltration

EF B PO T A HES N BN S®
fIsEmd, [RAELLNIB ALY 50 min ], A 77,
ZRANBEEIN Al% (54.68 mm)<A2% (62.46 mm)=
CK(62.46 mm)<A4% (69.10 mm); B ji /1 J7:\, Bl%
(53.78 mm)<B2% (61.44 mm)<CK (62.46 mm)<B4%
(63.02 mm); C i [l 773X, C2% (57.16 mm)<C1%(59.14 mm)<
C4% (59.55 mm)<CK (62.46 mm). FrfgabFirh L Ad%
AR E R BB R (P<0.05) , 3406
10.63%. B1%. Al%. C2%. Cl1%. C4A%H] i} & [&(% &
BIANEE (P<0.05) , /55l h X I 13.90%-
12.46%. 8.49%. 5.32%. 4.66%. {HAHT =KL, B C2%
BRANBEANT CL%I, & RN B4R
FHE R0 20T
2.3 E¥MExRERAAREAEN LIENESHHZN

I — P A it FH 5 KO R ) K N
BRI, AW HRH] Philip B8 AB B A
Kostiakov NBZE5 /0 A6 Sl 45 Rt AT 5
2.3.1 Philip ANAHEA AL R

Philip AB B R IAA N

I(t) = St* + At . (2)

X 1) 2BANEE, mm; S APEE, mm/min®; A
MEBE, mm/min; t A ABE], min.

IR (S) §5 L IEAMEE B OB RS TR A
MIRE ST, & R IERTIH B R 10— AR, X
HIEBHIINIE R IR/ NE T2 T2, iAais R (A)
RIS E N R e N R, firE LIRNBIE
PEREHBEAE IR, S50 A ST HIENB R IR/
AP, A S B S Philip A SRR
HATHAE, KA C iU S A S 2 A
MO, YeE 28 R*4E 0.996~0.999 2 Jf], 1M1 A. B

Pt 5 3O R S B U S BOR B, MOAEIT R
Xt C @iy U S AL FL A SE R AT b, WSS HL
SR WAL v RS R 3.

F3 %M CHERAAR Philip NSEELIESH
Thale 3 Parameters of Philip model for application pattern C of

biochar
Jn B (s Pl R AL
Treatmént Permeability rate/  Stable infiltration rate/  Determination
(mm-min®®) (mm-min) coefficient R
CK 8.816a 0.013d 0.998
C1% 8.266b 0.021c 0.996
C2% 7.745¢ 0.037b 0.999
C4% 8.233b 0.046a 0.997

i RAFARNE IR 2R B (P<0.05) .
Note: Different lower-case letters in the same column mean significant
difference at 0.05 level among treatments.

C gy 2, AR YR BB RRE R 5ias %
5 CK fHtkZE R W, HSAE 2 RS R 2= i
o KW C iU, EMFURKIA R &SRR
W 3K NiBUERE. & 1 1550, SALHEE RS K1)
/NTCK, RIS AR FE W] DL 25 PR IR B,
LR BRORE TR A I E D 55T CK, FEI NS HI#H 338K
SRR, LD C2%iil e Bt (H% H AL EEYY
AlE P LR R, HBEAE AW Uk FH & ) 58
GRS R — e R B GE IR B
fe, T TR BE MR, Hoh DL CA%RUR &I .
2.3.2 Kostiakov ABZI AKX AR

Kostiakov NBZ206 A R IE K

I(t)=Kt".

AN BB E, mm; K Fn B2 5 5.

HALFRE Kostiakov A3 25 8 AP A 1K vk 52 R 5L
R® 43 AiifE 0.996~0.999 2 [], FUAERIRLF (£ 4) o 1

(3
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SHABEEIEMAL SRS, AL By C 3 Mt
JrF 25 K n Bl AR )00 FH 58 n 5 AN ] 1R AR 4k
M. 78 A R, SAESH KA T CK, H
Wi A 49 J5 o P e 488 0 S B R e, 1T S AL FE TR S 4 n
MEARKMEENT CKo £ B 70T, R Bl%
A KT CK, T n KT CK, [HN B2%# A 1) K
B, n i £ CUlmiTUr, S8 K ELEY
JPUR FH 1) 3B 3 A R S T sk a4, o C2% A
CA% A IS H K /N T CKIUA KA, 1IX 5 Fi& Philip

WG G B, S n WK I W] WA .
MR 5 Ak B A 2R, A SN s(48 Y KT AT A
TR BEGTIY LK 73 N, HLBE A4 Jo s S 50 i n
5, [N 25 B T g2 RIS I RE i, o &
BNBIERE, Ll AdfERI ROV S, B RRmt
YN BHER, Fin—2E RN ERABE, X
5920 45 BAH— 2. 1M B C WA it H 2O A0 3 1 45
IKIF NS RE LS Jn ) R ANS 8 38 JdORE JBE 1) 56 i 7 45
A B AR 7

% 4 Kostiakov fRE ZS#
Table 4 Parameters of Kostiakov model

P Y AT A M7 B M7 C
Biochar Application pattern A Application pattern B Application pattern C
application amount K n R? K n R? K n R?
0 (CK) 8.705 0.506 0.998 8.705 0.506 0.998 8.705 0.506 0.998
1% 9.939 0.434 0.997 6.999 0.524 0.999 8.854 0.483 0.997
2% 11.648 0.425 0.998 12.739 0.401 0.996 7.713 0.509 0.999
4% 12.850 0.431 0.999 9.819 0.476 0.998 8.300 0.507 0.997

FE: KA AT 10=KE SR H, R WuE R
Note: K and n are the empirical parameters of 1(t)=Kt", R is determination coefficient.
2.3.3 EBASZHREEHESTMXZ

LEEIR AR 7 A AR, K
BN ARMNE BRRNE B AR AT IR A t % R 2
KAtk . PR LA A B AMUA B ECL BV AZE AN
K, BNSLBRBE T LA AL RO IR, 1T SR Py 05 45 R
ZHAT T I t R . X0 T ANV R e
FAAEFAR, W VA7 B P M BE S LS5 3 1) e i S M)
RRE, R By RS A, TEe B
g U7 RO eI RN, AR Ho 1
FUBGRE AN G 3 T A AR e LS A e S s R BT UK
TR B A, 1 H AL Bt U LA
[l R GERIAFAE,  HK P NSRBI o3 0 o 5 %
IZ B L AR, IR R K7 A

A F i Bioc
0

BRI, SEEARCAMN B RPN I BCE Ak
JE P K AR TG G B IR AR K I IRES AVERE . I
e R B N BPIRARAE L . 27 b, A
KR NBIEREANSE A L BRI AT, AR AR
PO IR ARG R I AR R AR =N R, &
SRR WA R ARNE ) A R m] DU R R
HORAE, H[F— B 45 RIVFHREOFA S 25
WG E R L AL I I t 1 eE
2.4 S¥MREAARNRAEN LEELNENM

WAL ZE RS LR BRI BRI AR, AT
5 LK I3 R R 2 RO B v L 3K 23 IR R 28R AT
TEX. K 3 4l TAEAC I R B A R
A

har application amount/%

—e—— 0(CK) ——v——-2 — = — 4
70|- 70 |' 70 |'
10 20 30 40 10 20 30 40 10 20 30 40
FE IV [ Evaporation time/d ZE R IV [ Evaporation time/d ZE R I [ Evaporation time/d
a il 77 :CA b. Jiti F 77 (B c. Jififl 77 :(C

a. Application pattern A

b. Application pattern B

¢. Application pattern C

B3 AMFEEAZAENEFLERREALFTNY A
Fig.3 Effects of different application patterns and amount of biochar on soil cumulative evaporation

ME 3 nTLUEH, BE AR, [t =X
AR A R S R KA R 7 QAR #E
B R ZERARR, HHE5XE (CK) LW %R
(P>0.05) . #4:7# K 20d J&, A2% 5 C2%, A2%5 Ad%
[ B R B2 IR B B 7KF (P<0.05) . %Kk 35d

i, A2% (62.67 mm)tj C2% (54.86 mm), A2%j A4%
(59.53mm), C1% (60.18mm)5 C2%. [H] (1) R R w7
S FE (P<0.05) o AR RAN it 75 205 s Ab 2 -+
B G W RATAE—E . 35 d ZRRIGL R, B
SR A5 AR B 55 0} AL I R) 1) RFRZE R A GE v 0 JE 22
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BIARIE B W E K, 15 A% C2% AL B4y 51l T kb %o i
LR R 5.96%, 7.84%. X% TN FH A9 e/ H
6] R A R, $ v R HERE K BE T ok H (A4 i it
HAREGHEAEERII AN — 2B EH.

3 W i’

TN IR A A B KR A IR NBRE I
s, KRR TAMBR R, T IEANB R R
THEA SRR, W IERE. B, . RT
B R, geah, FHEEIRE I S th skt R
BRZ R R A, ERR K 8 AN [F T34 T
4B, HFLBRSE AN R 4 B B 2 S KR K
FIRG S Al T 45

W) IRAE ) —FhANIE) i N L3, L2 ALY ERIRR
IR (P HE R85 5 2 50oF B PR ) B 5 g e 2k 7 A L B
AL A R L B IR ALRR S . SO LR
SERIRIECR, 20 b O S BN LR e K 4y
NBES R 1 AR A SRR ] fe 6 LA
BRI R AW, BT AR A R AR )
TE R ALEE R, PRS2 Y K 2 TE BT 2 AL K/ AS
S I G T % o A B W Nt
I IR AFAE, BRAHTERIRIE. I, WREIEE &4
BAEARZE, AR BAT R R, Y0 RAFISE
AP, AT B 5 A R S L R K A R FRRE T . (HA 2%
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Effects of application patterns and amount of biochar on water infiltration
and evaporation

Li Shuailin®, Wang Xia®, Wang Shuo?, Zhang Yongwang®, Wang Shanshan®, Shangguan Zhouping™*
(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation, Chinese
Academy of Sciences and Ministry of Water Resources, Yangling 712100, China; 2. Institute of Vegetables, Tibet Academy of Agriculture
and Animal Husbandry Sciences, Lhasa, 850032, China)

Abstract: Water scarcity is one of the major limitations to agriculture sustainable development in dryland areas. Biochar as a
promising novel alternative of soil amendment to improve soil quality has received a wide attention. Understanding the effects
of biochar on soil water infiltration process and evaporation characteristics will provide the scientific basis and technical
support for the biochar applying in dry farming regions. Aiming to study the soil water infiltration and evaporation
characteristics of different application patterns with different addition amount, the soil column simulation experiment was
conducted under the condition of ponding infiltration. Biochar (pyrolysis temperature of 450-480 “C, carbonization time of
8-10 h) derived from apple wood was applied to soil (Eum-Orthric) in 3 patterns (A (surface layer soil 0-10 cm), B (underlying
soil 10-20 cm), and C (plough layer soil 0-20 cm)) and 4 application amounts (0, 1%, 2% and 4% (w/w)), all treatments with
triplicate. Compared with control group, the wetting front migration rate of all application patterns of biochar at the rate of 1%,
the application pattern A or C at the rate of 2% and the application pattern B at the rate of 4% were decreased, however, the
application pattern A and C at the rate of 4% and the application pattern B at the rate of 2% could increase the migration rate.
After 50 min since infiltration starting, the wetting front depths of the application pattern C at the rate of 2%, the application
pattern A at the rate of 1%, the application pattern A at the rate of 2%, the application pattern B at the rate of 1%, the
application pattern C at the rate of 1% and the application pattern B at the rate of 4% were 137.0, 139.8, 142.0, 145.0,149.0
and 150.0 mm respectively, lower than control group (153.5 mm) significantly (P<0.05). But the wetting front depths of
application pattern A and C at the rate of 4% and application pattern B at the rate of 2% were 175.0, 168.0 and 165.7 mm
respectively, significantly higher than control (153.5 mm) (P<0.05). While after 50 min since infiltration starting, adding 4%
biochar with application pattern A, the cumulative infiltration amount increased significantly (P<0.05) by 10.63% compared
with the control. At 1% biochar application rate, the cumulative infiltration amount decreased significantly (P<0.05) by
12.46%, 13.9% and 5.32% compared with the control under application pattern A, B and C, respectively. Adding biochar with
application pattern C at the rate of 2% and 4%, the infiltration amount significantly decreased by 8.49% and 4.66%
respectively (P<0.05) compared with the control. The relationships of wetting front distance and infiltration time in all
treatments could be described by the power function with the determination coefficient greater than 0.996. The Philip
infiltration model only suited to describe the soil water infiltration process of application pattern C, with the determination
coefficient ranging from 0.996 to 0.999. The Kostiakov infiltration model was suitable for all treatments with the
determination coefficient ranging from 0.996 to 0.999. During the successive evaporation of 35 d, all treatments had no
significant difference in the cumulative evaporation compared to the control (P<0.05). But there were significant differences
(P<0.05) about the cumulative evaporation between the application pattern A at the rate of 2% (62.67 mm) and application
pattern C at the rate of 2% (54.86 mm), the application A at the rate of 2% (62.67 mm) and the rate of 4% (59.53 mm), the
application pattern C at the rate of 1% (60.18 mm) and 2% (54.86 mm). Notably, the application pattern A at the rate of 4%
and application pattern C at the rate of 2% decreased the cumulative evaporation by 5.96% and 7.84% respectively compared
to the control. Our results show that both biochar application pattern and amount can affect the soil infiltration capacity and
evaporation characteristics. Adding higher rate (4%) biochar in surface layer soil can improve hydrologic characteristics of
argillaceous soil.

Keywords: soils; water; evaporation; biochar; infiltration; dry land



