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1 R5HEE

1.1 RIemt

AHIEFE AR ER B R B WL AT S LB
15 75 B A 2 A B BaG A (30°07'—30°38'N,
121°31'—123°17'E). Z@it#th T 2018 4t iR 4510
EUNTIBL K SR A Ba& ik, T 470 hm?,
O B R AR 2 km, & SR RS
A IR B R AR ), R X A IRIE 2 W,
W HIERAK 2 136 h, ¥ 16.2 'C, FEHEK
& 1188 mm, FEHFEKENIE (6 AR 9 A) 4340,
& R0 32 B RS

e AR B B i 0~20 cm )2, S
Z RCRFEERIRG, WESEE BT B,
ik 2 mm i DA R SHRG N o i E g R SR
RO TR E: SEIiEE, MR KA B K
AR R s s g DL NaT A T i
#/T 13.6~45.86 g/kg, IS EE#EIL 91.3 g/kg,
HEAH S K = E—3 pH AT 7.85~9.5,
HRUREANT 1.3~1.64 glem®, KB/ BEE. =
B B b 2R AL . R A 5 R SCOE KL EE 43 B AX
(MS-3000) I 72 fHR IR R (<2 mm), Horh
b kL (0.05~2 mm) &y 50.6%, K3 4%(0.002~0.05 mm)
B4 39.7%, &kl (<0.002mm) &5 9.7%, JNPIE
+ (EFR2EHD. LAY E 8.48 glkg, &AE
0.56 g/kg, LA T-HE T EbR e R A B A,
IS E] 657 mg/kg. T35 i () Ho R KAz
ARG RN ARG 22 . AR FLIREAK,
FEARGESNETS B R BHOBUK R, XTSI R A0
WA, A gEmEhiom, R FUE D R S i g A
oy, #RH EREIRE, BRWEIEAHE.

TRI8 BT FH AR TR N EOKRAE AT IR, FHTV LG43
TRFHE A BR 2> 7 R £ i, il R 350 °Cs
SEIG IR ] 3% 1 FORFEFF R KT fE 32 ot 8, 3k 2 mm
e o e B AR I R ) B ARG PR I LR 1
1.2 X3t

RIGT 2021 4F 9 HRIEATTLRHE Bl LA %
FAEVFRIEAFI A SAESOEEAR R AL EITE.
SIS FE S FREL 8 43 5 000 g & HIEE TAH
AR AR - LR E A 0% (CKD.
0.3% (B03 4bF). 0.5% (BO5 4b¥H). 0.8% (B08 kb
). 1.0% (B1ALEE). 3.0% (B2 4bF). 5.0% (B5
AbFE) 1 8.0% (B8 4bFE) FRHL 0. 15. 25. 40. 50,
150. 250. 400 g A=¥Fim /il Lk 8 &+
e, wAMEE S LA
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Table 1 The basic physicochemical properties of biochar

e e 2
ER7lv ESi FRAEFF B
% C®=/% 52.08
NOs-N/( mg kg™) 15.59
NH,"-N/(mg kg™ 3.26
HHUF RN (g kg™) 897.86
oS EI% 2.10
T HEM% 0.46
TP EI% 0.96
CEC/(cmol kg™) 10.33
pH 1 9.11
EC fE/(mS ¢m™) 1760.7

M U 125 A 3 2 A 43 7 B/ Y 2 500 g &5 &t
A EEANHNE N 10 cm, 5 30 cm ) 8 MNE A HL
PeEEh, MR HEENS00 g, £5F, F1LE
Z AV ELFT BACBE . A WU RS AL R A H KL T3
BIRAKST o 2etl, AR A R E KA DA
B 56 I AR R b (MR O o AR A BE IV AT 3 BH %1 B
ACPMEIC SR A NIB IR o 2+ 58 ot HAE R AT K
PRI F N EAB AT (60~70 °C) M. HETFoiaE i
&5 AT IROK B BT it -8 % 3
BT S5 7K R o BN T 5 210 S WL
R AR B . 3 UM 5 R L ERHRT A KT
Ji e Ak R HEK A NSRS . NSRRI RE il
BEE t, RIPANBE | JRAEER D. ABRE
SE R JE T AR AT IR KA, ) 5 2K Sk i AN ]
AR IR SR . IR S KRE A
R AT I RS H K A (B W R s K &, R AR
3 60 min ie3% 1 HZBUKE, HAEES: 3 I
IKEIA B A XS A i L

K REAE 2 h R K ATk e . 5k
% 77 ARL, B S TR RC EL 4 1) 8 N b3 Hh 4y
HIFREX 1 500 g mk-HIREW 5 2R ANNAEH 10 cm,
i1 20 cm [PE A ML . BRI 2NN
T KR . 25 15 U RIFEET 3 IR
LRI AAT KRR, IR E R,
3 BT Ji5 T O L AE AT IROK AN, R R £
BHAE A 0 7 B R AR ECARE N 10 om /L. B
FL5E BE LRI N CAE FT 8 R K HES (R ERTK 711t
i AR E e e K AR . RETER
BN T 1B SRk EAR, DU OR & Sk 5 iR
SHE . sk IS R R EBAAT 24 h HFEEM
KK T RBIRS . HREK T AR AR S)E,
N2 Y e sl NE R S 7 a1 5 W vl o = VAL
g /i S N o T S e o ch = e i M8 S WA A =
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Fig.1 Effect of biochar additions on soil wetting front distance

2.1.2 Ao A4 T R RNSZ G F R

AN [R) A 4 J5 o it o oD U AR R RN B =
R UnE 2 fios. NEBEAEFIR, BO3. BO5.
B08 AP RFIABEMHE mT CK. LA ABTEL

i, B03. B05. B08 4b¥ EFIANBEAHILL CK &
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2.1.3 NBiEAEE N

R (1 Fx (20 XA [F A 0 it fin & 2%
R IR NBERRHATILE, ROEE R E R 2L
(Adj-R® ¥J7E 0.90 DAL, 7 P<0.01 /KF &I
R SE 2, 0 Philip NS LR RE WS 45 1T 1 AR4IL
AN TR A ) J5 o Tt Jn &S Y i SRR 3 K o N Bt
T2 (3R 2). R¥E Philip NS, fENBVIARIEERE
S 0f N AR = EHEBNE F ;s B E N2 I (3G,
FROEANBRNER B MEZ, NS EE
TR . tHER 2 v, A0 e i 1 A - 3
W S S RRNBE | HF. BO8 AbHEIIE
KB AN 0.824, S CK IR 1.82 1%, /& Bl
PRI 3.22 ff5. LIEFAEANBR A SR B
SRR I I8 A 7 o R e o2 PR B T T B ARG s o A5
NS R, AW e N = 0 387K 3 NIB W AR
FEAERERW . EHAERTT, REAEFSEINSIRE
AV BUR M RSB R E AR S N LA T4
— 3, (EMRAROREF T RIS &S

k2 BRI KGNS TAEM
Table 2 Simulation of soil water infiltration in

different treatments

AbH Si(cm min®%) Allcm h™h) Adj-R? p
CcK 0.451 1.25%10° 0.915 <0.01
BO3 0.542 1.11x10° 0.953 <0.01
BO5 0.779 1.05%10° 0.961 <0.01
B08 0.824 1.82x10° 0.912 <0.01
B1 0.256 7.74>10° 0.929 <0.01
B3 0.265 9.3110° 0.985 <0.01
B5 0.361 9.62x10° 0.927 <0.01
B8 0.345 1.42x10° 0.912 <0.01
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Fig.2 Effects of biochar additions on soil water cumulative infiltration and infiltrating duration
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T35 K i BTG K M INEIS 1.0%0, Bl 4bHE
13 Ks % B03. B05. BO08 AbFEHA G [4A%; BEEAY)
R TEINE R — 8t m, WATSKE Ky RE R
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Fig.3 Effects of biochar additions on soil saturated
water conductivity
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WA o AN ) A 42 2 it 6] (A - 398K A R A T 2R 11
NP 4 Fros. HHEE 4 ATAL, EI0AE R AL A
AR IR I 2R B R ARRL,  BPBE S T35 KR
2wk A R [ 2 i N B S o
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A R A T SRR RE 8T, ELEE
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Fig.4 Effects of biochar additions on soil water
characteristic curve

R4 (3D, FIFH RETC /K4 HRAE il 2 550 4
£E RN van Genuchten AR Szl 45 BT RL A, &5
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8 BT DL 5 AN [R) b PR il 39 K 23 R Ik 2k
e REIILR] 0.98 LA E. Bl AR D& 1)
s, BAEARSE o LIEGES, TTSHn WEHT
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R SRRV AT o K AL H R REZR S H n
SE KRR IE - 2R A, Sk T R R K
Foon {HBUR, MHZRIEE S, PR AR,
ZH G AE R W I A 5T R A A T i e
IR AIRRKEE ST, (HAFTFLB oK (i . B,
Tt N A= P S5 RE A B8 e 33 R K RE
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Table 3  Effects of biochar additions on the parameters of

soil water characteristic curve

ihE o 0/em®em®)  0/(cm’ em?) o n R?
CK 0 0.397 0.008 1.122 0.996
B03 0 0.398 0.006 1.136 0.983
B05 0 0.410 0.005 1.146 0.986
B08 0 0.420 0.004 1.151 0.983
Bl 0 0.423 0.004 1.158 0.987
B3 0 0.426 0.003 1.165 0.985
B5 0 0.425 0.003 1.175 0.986
B8 0 0.433 0.002 1.176 0.982
3 iTig
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i <1.0% AT {2 T3 OK e s >1.0% U BH
g EHK R E NS, R X (8] P9 3B R b
AW R N SO, EARSMIE T 0~1.0%4 )i

e I (I VR F o AR R NS TR BE T 7 N5 (1]
AT R L 2 RS EiesTiE
LA [ A 00 5 e i B e P 5 B PR 6 2 1
T B N A R TS sk L Rk, (H IR AR
% it 3 v AN SR AL, 3 AT T4 S AL
MEMINAEYITR 5, T REEEE HECTLER, bk
FLEECE, B LR, T NLRN R T RAL
i, KigshimE T E S, HNBRE S,

-4 B 1 2 B AR R AR A TR R e
K NBINREM R R X BRI 13, HASA
BHEANFEFRIBEILE, KD HINB R ARt
T Az BRI, ALV IR R A B K K
WA PR, 33 SRR B ER 2 B RS [ SR AR TR
B FEUERE LRI 2, BRI BN T
2, WHPERURITRR TR, TR R Z2IREE ), i
WEEFLRMEEME, HSKENER. SRR RE
TaEsRE M, LIRARURER R, HRBUKTE, A
PAINIB, SMIINIA 5 T B T, R 2 R IR g,
WA A E, B FREERARAE. nAE
BADIT R, VTR FEE FFLBR— 7 T Al N 2
LA FLBELY O iR A R RS R R
- A0 4 Ak T 0 2R 2 IR OCFLBR A, R
BRI A 57 ok % J2 UL ) 114 K L B 2 5 i
BN, M BRI IR0 K . BEE L
JR IR N, TR E LR TKEE), (B
Z (A TR R 2080 T 2 B RILB R . 44D
Jo e I 3 — i S, /NFLBR 5 B ik LB
3 G KR 2 TR, AT BELAS /K 73 (R R A
e MoV ORI INE DR, IR R LR S
PRI N, (EHE N R 22 R /N FL R TR AL,
I B 22 e A Bl T 3R s gk i, TR Sk
3.2 £YIBUREMETE SR T B ka8

A TR, [0V SRR - v it A= 4 Bk A
T HIERKEE IR TE. 7F van Genuchten #5711,
SR o BEAE AW IR 5 it o 386 TG AT, 2 WA it
AW AT BT X B - 3 A R K RE T T
SR IR R B T I AL KRR B, LUK
T IR FLIR AT /N R B v (A,

A IR R AR A RS I R P AL AR T 1
g5 —RAEMTURA S FE WALBR E R L&
RO HHOK TR ARG T 2l A e s, —_m\
TN AT R T B S i N+ B A FLBR I 2
B, $Em/NLBR RS FLBR &, b4 o R R K R
112, Blanco-Canquit™ i i 948 %2 i B Ab B R A4
JF R L R ER M 2, AN RIS 90% ) - T iE
TRV R R I E K AE S, Chen Z0MEE st KB

37



FEEHEK 223 http:/iwww.ggpsxb.com

AT R AT 8 5 R K RE ST, (B AR R

Tt FE B R A R R IRL AN 20 9 5l S5 DV
R, AR RENEAT RS RV Sl - A5
SRR . FAEEC SR, YRR B o

S E R

[1] B3, El, &N, % G R REUR R D] R E
A< 2F3E ), 2022, 38(3): 67-74.

[21  ok4kTe, FRE, b, e o EEEREMER IR IUR B T AT
MY R 348 []. Wi AR, 2020, 61(9): 1 707-1 711.

w

R KR Y, KRR |
RORRTIHE, XA AR —F

Bl F R, L + AR K,
il 5 o R 0 6 RS K PR 5 I A
FAEF: RO R BRSOk, DUERE
SIS L DR, W 2 A A
s P2 0 5 4 LS M R IR %

] DRAKE J A, CAVAGNARO T R, CUNNINGHAM S C, et al. Does
biochar improve establishment of tree seedlings in saline sodic soils?[J].
Land Degradation & Development, 2016, 27(1): 52-59.

LIM T J, SPOKAS K A, FEYEREISEN G, et al. Predicting the impact
of biochar additions on soil hydraulic properties[J]. Chemosphere, 2016,
142: 136-144.

KRB, MRS, dkSC, S5 KRR AEYIRY 3 R EHUKES
Cd AR ], Rk 2E4R, 2021, 36(2): 228-235.

[6] AMVWE, &g, RN, S5 AEWDTR I F Nk 85K S 52 A B R 9T
HERE[]. HEMEHEK 4], 2020, 39(11): 112-119.

PR R —, 7] EHB, MRieds, doOCH, 45 MRS MR BX K
NSRRI Al UR R, 2022, 53(11): 388-394.
4 2 ip (8]  fOHL, ZEfh, BEE, 2. AR L HK A ], TR bIX

AVAFFE, 2019, 37(6): 265-273.

MR, AR, kI, & EYRAE SR GRS B

KRR ATRFE R[], 05 R R SR (E AL R), 2022, 44(12):

136-144.

R4, FRZR<s, Wit van Genuchten ) S5 & L[], 7K3C

R TRE M, 2017, 44(6): 147-153.

[11] ZKkeR, FH, 25, 55 EVRN A RS S LK 3 55

HSEm]. RALHU AR, 2019, 50(3): 231-240.

WANG L W, O'CONNOR D, RINKLEBE J, et al. Biochar aging:

Mechanisms, physicochemical changes, assessment, and implications

for field applications[J]. Environmental Science & Technology, 2020,

54(23): 14 797-14 814.

BLANCO-CANQUI H. Biochar and soil physical properties[J]. Soil

Science Society of America Journal, 2017, 81(4): 687-711.

CHEN C, WANG R Q, SHANG J Y, et al. Effect of biochar application

on hydraulic properties of sandy soil under dry and wet conditions[J].

Vadose Zone Journal, 2018, 17(1): 1-8.

[15] FhS&IL, Digl, Sedfin, 5. SAnAEP B s #hive b L AIK )
FrPERIZIAL]. AR HUEAR, 2019, 50(2): 242-249.

[16] Eh8, B, W4T, . YR IHE MR X e 5
WA[J]. EREHEK 4R, 2022, 41(10): 125-130, 138.

D) BEAAERSEME (RN, SR ©
AKAPEIBIE S SRR A LSS . A
HEIIR<LO%IY, HEIEMIR S B FRE LIS o
SR RN B> L 0%, AEHI 5
Mo £ AL S . 109 S R
LR S SR B SR, LR 12
5 0 A R A R T30 R K B
FUESTEE S

2) HEAIAEIFOR AL B F R B e 03
AKHES . HEREKREBIE R R RN,
LR B R S4E T L SRR, A
TR LKL

(% B AL R FE IR KRB LA B0 %)

Effects of Biochar on Water Movement in Coastal Saline-alkali Soil
CHEN Xilin, CAI Qinyang, GAO Hongbei", SHAN Shengdao

(Key Laboratory of Waste Biomass Recycling and Ecological Treatment Technology of Zhejiang Province,
School of Environment and Resources, Zhejiang University of Science and Technology, Hangzhou 310023,China)

Abstract: [ Objective] Investigating the influence mechanism of biochar application rate on the hydraulic
characteristics of coastal saline-alkali soil. [Method] By conducting indoor simulation infiltration experiments, the
effects of different biochar application rates (mass fractions of 0%, 0.3%, 0.5%, 0.8%, 1.0%, 3.0%, 5.0%, 8.0%) on
the water infiltration and water-holding capacity of typical coastal saline-alkali soil were studied. [Result] The
infiltration rate and saturated hydraulic conductivity of the tested soil increased first and then decreased with the
increase of biochar addition. <1.0% biochar application rate facilitated soil water infiltration, while >1.0% biochar
application rate constrained the hydraulic conductivity of the tested soil. The 1.0% biochar application rate
represented a significant turning point affecting soil water infiltration and conductivity. Biochar application
significantly enhanced the water-holding capacity of the coastal saline-alkali soil, and it increased with the biochar
content. However, excessive biochar application rate reduced soil permeability, which was not conducive to
improving the hydraulic conductivity of coastal soil. [Conclusion] As a conditioner, biochar will achieve better
remediation results when added to coastal saline-alkali soils at an application rate of 0.8%-1.0%.
Key words: biochar; coastal saline-alkali land; soil water infiltration; saturated hydraulic conductivity; soil water
characteristic curve

TR A5
38



