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1 MRERE
1.1 RIepHt

AARIG T 2022 FFFEHETLE AT T4 5 itk
1To BER 3 | A7 1 121 HNER I (85°59E,
44°83'N) . KAEHIH 0~30 cm L2+, REGE
FRAE AL RT. BRI 2 mm 5, b t3n 74
Fe I, R AE R L FE RN E kL. Bk
FRiLbsl, 351N 36%. 56.92%411 7.08%, AR E R
il L3 Ik e AR LR, RIER SRR
N 234gkg CHTEFE) , HIEBRBEAAEMLY

-TRIR Eh 2 138, BAL SN 33.46%, & T b
%, AR N 1.

AR ARESBCR B A1 121 BRI ERS AT,
FEFF KT Ja 20 R 2 TR w15 IR G KBS, 54
i JEAR RIS FHAREA, H U AR [ i 75 210056
IR PR SR B R LR 2 FIER 3.

R A A IR . AR (B) R EE IS 0.15 mm
i J 5 A3 (e ORI (PY DL 12 2 BILLBIR &
IR R AL B % (BP) , T 200 r/min $:%% 2 h
JEIRi 48 h FATERIL AL HE, REESETE 60 CHAE T T
R

k1 BB ALK IR

Tab.1 Physical and chemical properties of soil

TR R oH fti K/ Ca* &/ Na' &/ Mg* 8/ SO &/  HCOs&/ CI&/ R FH B8 742 e
(@ em®) (gkgh) (kg  (@kgh)  (gkg?) (kgh)  (gkgh)  (gkg?) (cmol kg™) (cmol kg™)
1.37 8.08 0.03 1.006 6 473 0.4824 9.1457 0.295 9 48765 5.7 17.02
%2 AR KRR
Tab.2 Physicochemical properties of biochar
PRFR T/ HH B RE K 2R RS BRI B JER i) K &/ Ca?" 4/ Mg &/
(@em?) % (ms em™) (0 kg™ (gkg™) (kg™ (kg™ (kg™ (@kg™)
0.53 - 0.71 543.2 23.87 11.22 20.08 18.74 4.05
k% 3 KEFm A AR
Tab.3 Physicochemical properties of wood vinegar
pH & B (kg L7 A% Prt=I1% FrIKE % ity
481 0.980 8.17 1.50 83.21 T WGV

1.2 It

BT —YE AR, 2 1 1%.2%..3%.
A% 5% TLAPAN [F] 51 S AR VR R AL A IR AL B, 4353l
Fricy BP1, BP2. BP3. BP4 fil BP5, L% Abs
PEXTHE CKy,  DAESIN 2% B Ak AR 4 7k Kb BRAE Syt
M CKy, BMNMEHEES 3 K, /i A AL B f5 +
RIS, DI pH . SHE. 1
Ak RO 3 2 A FAE . HHN AR 15 em. /&
70 cm FIIRAE TR IE B PVC BEAS, JEEHSR A BELAZ 2 mm
FLE) PVC % £t o A I AR 133854 H [A] 0~10.,10~20,
20~30. 30~40. 40~50. 50~60 cm #l1 60~70 cm +
(4%, LIEZ QAR AR JEE b mm i, 4%
HH 1] £ 2 P A e N A o B A R 41 T80 E A
HRiAEZ) 3 mm, JEREHY 2 em (A b P8 .
K F#rifi4e Ll 0.3 L/h sl 26 B K& 2 A
TR, BHZTE AR AN AR S AR,
KRN 23.25 Lo #E/KSE R 5 FHHLE 78 o5 PVC 4
B GERLHEERORS) , F 10 d J5H 8EES
23 pH ARy . SRR AL ) B KR B
T 40 cm,  [RIKEAS [R] b 2R BT 75 AR R A0 AR ) ok B
T AE R RL 23515 0~40 em 48R &350, SR)E T
N PVC & 0~40 cm N, MIfSIEA G CKiw CKo.
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BP:. BP,. BP3. BP4AbEEFI BPs 4bEE 0~40 cm +3%
MRS 1.37, 1.33, 1.35, 1.33, 1.31, 1.30
g/lcm® Fi1 1.28 glem?®.
1.3 MEIMBFFGE

RBEEEEEEE. HERIWNEZEH PVC &
WIBE B EIE IR, RSB,

T3 pH {H: BEBERTIS 209 LA 0~104
10~20. 20~30. 30~40. 40~50. 50~60 cm F 60~70 cm
I IR T, TSR 240 10 g IR IEIE 2 mm 6,
TN 50 ml SRR, — IO ZE K, H—h
B 25 mi/mol KCI ¥, i+EHE24] 30 min, #E 30
min J& f#i ] PHS-3C B2 11 5E pH {H .

HTHEM: BRI &R LR AT 1 mm
fii, HX 10 g LFE5 50 g ZE IR KIR A HIBUR I . 4%
M (3ol Ak 22 a0 g7 i) BB E K, cats
Na“. Mg*. HCOs. COs*. SO, fl CI'}t 8 filrgs 1,
HEWE 3R, BEHEN8FIEFRE M, I
R T 5 B0

ESP(%)= Ngf x100%, (D
: ESP A LZE 3L (%) ;5 Na' &N+
SR Ak W (A et A (emol/kg) 3 CEC Sy 1%
PHES FAc e (cmol/kg) o
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FENE 55 AFRBRWEY R AR AR B 2R+ /K Ehi2 52 1 2

(81-52)

N(%)="22100%, (2)
1

X N AAFLEBRERZE (%) 5 S AR %2
TS E (glkg) 5 So NIRES 5 IS Eh & (g/kg) .
1.4 BIELIE

{4 Ff] Excel 2019 Al SPSS 25.0 &3 47$045 047 »
¥ Duncan ¥ E M Z% (P<0.05) ELiAbFE A1) %
SR, ] Origin 2021 4.

2 RS D

21 BUEYIRAENEHEERECHEENEM
B L AT, ISR B AR YR FNER Ak AE W ok J
(1) - 33 U T S RS BE B NS (2R R
Py S BB, AN [ Ak FEV I 0 T EAS RS R B AN B T
J55 i A A A e FH B 8GR 3G 00 o 224 g 0 3 3k
40 cm IR LI, CK, AL CKy 4 fi 6.25%, 1 BP;+
BP,. BP3. BP, 4bFEA BPs AFE I 43 il CKy 46 54
8.44%. 37.50%. 47.81%. 50.63%71 53.13%.
22 BRUEMRKAEN RSN EEENHHEM
Wik 4 fow, WEVERAE BE g iR
21T, WG &AL E RS SBER B
I % . CKy R 0~60 cm 2 -5 SR EMKT
WIUEME (21.50 g/kg) , 60~70 cm L2 & ThE = T-WIUA

fH. CK; T 0~60 cm #2148 & Eh &4 CKy F#IS,
60~70 cm )2 T35S Eh B CKy 390, 117 BPy Ab3EAN
BP, 4b 2 0~70 cm #% )2 TS EhEINK T CK, AT CKy,
BP, 4P R [ FEME % S % . BPs. BP4 ALFEAI BPs AbFE
&R S E R CKy A CKo 390, H. 50~60 cm
F1 60~70 cm - EHMREK (20.14%~83.06%) o
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Fig.1 Vertical migration distance of wetting front under

different treatment

A4 RRARBEIREETEASH

Tab.4 Vertical distribution of soil salt content under different treatments

AR 2 -4 2 (0 Ko™

e 0~10cm 10~20 cm 20~30 cm 30~40 cm 40~50 cm 50~60 cm 60~70 cm

CKi 15.9640.33 b 16.984.77 b 16.6540.47 b 18.7240.06 b 19.9740.60 b 20.1640.76 d 25.4440.73 d
CK; 14.0540.37b 15.794.59 b 16.4140.47b 17.52+1.00 ¢ 19.2540.34 ¢ 20.0140.42d 37.5940.11 ¢
BP, 14.9740.32 b 16.4040.21 b 16.7740.36 b 18.4840.30 ¢ 19.3540.45¢c 20.1140.64d 25.1740.74d
BP, 14.5540.43 b 16.2440.10 b 16.2940.31 b 18.0040.30 ¢ 18.9840.16 d 19.8940.96 d 24.7840.34 d
BP; 16.8840.48 a 17.4740.32 a 17.5840.83 a 18.6040.43 b 20.1240.07 b 24.2240.54 ¢ 36.8940.64 ¢
BP4 16.8840.61 a 18.03#0.47 a 18.974.78 a 19.8640.56 a 22274031 a 28.4440.76 b 42.1940.96 b
BPs 16.5840.35 a 18.0640.61 a 18.2040.39 a 19.1740.48 b 22.3840.49 a 30.89+1.06 a 46.57+.20 a
I ARNEFERRFE— L EARLA R Z R (P<0.05) , T,

2.3 BRI A 25T 3% pH BRI

W 5 pas, WRiEVE R & b8 3% pH (L E E
M NKIX TR, CKy il CKy; ™Y 0~50 cm %2 11
pH EFFZEYIIGME (8.34) LR, BT EYR 20,
NN 2% AR BACAEYI R G (CKy) ANH 4 JZ 13 pH {H
BIREFEET CKy, H LM FRIRE: CKy & 1.26%.

2.14%. 1.75%. 0.62%. 0.85%. 0.475%F1 1.64%.
IR AR AL FEAS [F] 1 J2 338 pH {35 B 24K
T CKy, HEERRAAEY R EIEN 2 FREE, K
BP,.BP, &b 3 1 BP3 4b 2~ ) 60~70 cm -+ )2 145 pH
= THIGRES, HR & E B EE TG

A5 TR LR pHAE LA LA

Tab.5 Vertical distribution of soil pH under different treatments

e ENGEES AR R
0~10cm 10~20 cm 20~30 cm 30~40 cm 40~50 cm 50~60 cm 60~70 cm

CK; 7.9540.11 b 7.9540.07 b 8.000.06 b 8.1240.08 b 8.2340.09 b 8.4310.16 b 8.5440.06 b
CK; 8.0540.06 a 8.1240.01 a 8.1410.12 a 8.1740.07 a 8.3040.05 a 8.4740.18 a 8.6840.08 a
BP; 7.9240.02 b 7.9240.04 b 7.9540.04 b 8.0640.05 ¢ 8.1440.14 ¢ 8.3240.03 ¢ 8.4610.11 b
BP, 7.8940.01 b 7.9140.01b 7.9140.04 c 7.9940.07 d 8.0840.04 d 8.2740.15¢ 8.4440.22 b
BP3 7.8840.02 b 7.8840.07 bc 7.9040.04 ¢ 7.9310.05d 8.0740.02 d 8.2140.04 d 8.3840.12 ¢
BP, 7.8240.04 bc 7.8510.11 ¢ 7.8440.04 d 7.8910.12d 8.03#0.11d 8.0140.07 e 8.0940.09 d
BPs 7.7910.04 ¢ 7.8340.08 ¢ 7.8010.07 d 7.8140.06 € 7.9440.09 e 7.9740.06 e 8.0440.07 d
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2.4 BUCEYIRAEXN TIEBEUEZEE ST
WK 6 fior, S 12 IR0 R 22 itk
TER G B &M%, HBE 2R 2 EA . #KE
CK; NHI 0~60 cm + 2 L HEm AL FE A T ) 46 (E
(33.45%) , 60~70 cm +)Z T IEmAL L = T HIGR1E -
IR AR AR EP % 5 0~70 cm + 2+

ENFAL T2 PG, (KT CKyo BPy ALFEFN BP, 4bFE
2 AL T IR ST CK, % )2 L1380,
1B T RANERE, {H BPs. BP,ALFRAN BPs AP R 4%
JE IR S T CK. BERRILAEY) R FI BRI 8E I,
2 AL R RR R A m AR S, H BP,
Ab PR 2 SRR T B B R

X6 RRAEEEBLEZASH

Tab.6 Vertical distribution of soil alkalinity degree under different treatments

AN [F) b JZR BE AL %

0~10 cm 10~20 cm 20~30 cm 30~40 cm 40~50 cm 50~60 cm 60~70 cm
CK; 4.0510.42 a 6.4510.64 a 9.41#+.05a 14.2840.82d 20.14#1.61c 32.16%2.73 a 39.8040.78 a
CK; 2.9440.24 b 3.13#0.25 e 6.1740.49 ¢ 10.64+1.49 ¢ 16.59+1.65b 22.40#.79 ¢ 32.23#2.58 ¢
BP; 3.03#.24 b 3.8940.31¢c 6.4340.51 b 10.8140.86 ¢ 16.98+1.36 de 22.88+1.83 ¢ 30.2242.26 d
BP, 2.4240.20 c 2.7640.22 f 3.7840.30 f 8.3840.67 e 15.46+1.24 ¢ 20.274.62d 28.7842.30d
BP3 2.4940.20 ¢ 3.5340.28 d 3.9440.32 f 11.0740.94 bc 17.73#1.42d 25.6242.05 b 33.35#2.91b
BP,4 25140.24¢c 3.9540.24 ¢ 4.4040.35 e 11.2740.90 b 20.49+1.64 b 25.8642.07 b 33.8642.71b
BPs 2.5340.20c 45140.20 b 4.9840.40d 11.80#0.94 a 21.96+1.76 a 25.73#1.82b 32.15#1.69d

2.5 BCEYIRAEX TIER R0

WE 7 Fion, #EKJG CKy. CK,. BPy ALFEAN BP,
ARFETN ) 0~60 cm %2 HIERIUAMEE, 60~70 cm
+ 2 HERIUNFEL . BPs. BP, AL FEFI BPs 4L FE 0~50
cm % Z TR EL, BRI EE ST CK,,
60~70 cm LJE LRIV E:, HRSEEEET
CKi. CKyF% 40~50 cm 23R th %5 CK, L
FERA, HEXEHEE ST CK. 50~60 cm +

2B BPy ALELAN BP, ALFE I Eh R 5 T CKy 4h, BPa.
BP, Ab AN BPs A FE IR I AFAEE, H BP, AL FEAI BPs
AR FEAR R 2 T CKyo [A]— )2 3R R B R
A A W5 B (A 186 o 2 S 180 S PR R AR A fa s, FRER R
BRI s . BP, BB BT, &2 L
150 Eh ZR L CKy BT M AR IR 51 19.73%-.29.08% -
36.54%. 71.28%. 67.75%. 114.57%7#153.09%.

AT ARKAELFESBIEBR

Tab.7 Desalting effect of soil salt under different treatments

i Jii E6. %1%
0~10cm 10~20 cm 20~30 cm 30~40 cm 40~50 cm 50~60 cm 60~70 cm

CKi1 30.67H.49 ¢ 24.0740.95d 22.3641.69d 15.6740.29 d 10.42+2.09 ¢ 3.578.98 ¢ -16.5243.43 b
CK; 32.61H.46 b 28.0143.46 bc 25.0042.11bc 19.07H.40 c 10.03+2.69 ¢ 9.20#3.43a -7.9243.29 a
BP1 29.99#.70 c 26.5442.73 ¢ 22.45+2.20d 18.5044.66 ¢ 10.45+1.58 ¢ 6.90+1.94 b -8.854.52 a
BP, 36.72#1.32 a 31.07#2.33 a 30.53+.49 a 26.84+1.82 a 17.4840.71 a 7.6644.19 b -7.75H.47 a
BP; 32.39+.86 b 29.4040.45 b 29.18#1.34 a 21744256 b 15.1140.29b -2.1742.27d -55.67x2.70 ¢
BP,4 30.79#2.03 ¢ 26.2841.35¢ 25.80+41.62 bc 2151#.81b 14.5941.88 b -13.3143.02 ¢ -68.1143.81 d
BPs 32.76x2.44 b 28.16+1.86 b 24424313 ¢ 20.8842.25 bc 11.25#1.25¢ -17.9244.05 f -115.91#4 58 e
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PEMIR I, B KRR s gL
FERBE LA U ESEIE M KRB 2R, "TLL
BE MR R pH i, (23R bkt infe
5 R N B R B TR A B
Yo, ZF G T A s B R, AR AR
IR EAE I, R e IRE IR, N EYAE
ISP SURERUEZS Ut M| 5pY G T ne S M 9 E X 7
RANBACAEN R )5 LRI e T BB B RN IS R
GOUNGEORTE 3 Il E P17l de sK7/b/ g e iy i eyl
RIRWAEDRACHE o S2 T AR AR IR FLIREE fE
g fll LIEK BRI RIN B OGS T
T TR S EU L ERRA AR R i
EALB AR AR AR BN, s in 7 3623
36

Yo ARESBOR K> 09T B — 2 ERASVE T, HLR
REATHGE /N K S BRSET, NTTIRA K k. ik
Brrb, W0 2% RERA AN R AR LR i 13
VA T LR B RS P2 B 3 i T CKy, HRIE
Yoo A B T ORBRALZE MR AL B, 3K T e S it o5 E TR
BN, IR AR AR A A R TR RSB T A
B SRR o 338 pH R L PR A M I )
R A EHR AR, R R IR A TR AR
e, TR AR FTOCRE HT LR A HUR 23 T
TR Eh TR A, PR pH (. AREe, BTk
HUARE 1R L L= 3Ry 1 N RHeAs, $m 1 =
13 pH i, A R oRE A R G, % L)Z pH
TR, TAINRRAE YR 5 5 )2 pH BRI, FFH
MACEY R EBZ, pH (H TREMOK, X558
Sl e A R — 3
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W50 e e, 20k )E, 0~40 cm )2
LHMER, 60~100 cm L ERI MY, HEEM
it 2 2B B 4T, 0~10 em 2 I M 26 I 7E 45% LA I,
XA 38 ER 7 B IOK o NB T RRZ RS, A
WS AFE IR IS0 2% A0 AL FE R 1
%2 S S E PRRIR R TN 2% R B APk
AR, X ] RESE RN BRA EUVE JE I AR D R R IR AL 11
AR EAHEEE N SA TR, thRmER, W
P %, FEERRCRE P, £ PR R, AN
Wik 300 L/hm? 2644, AW sit F &t 15 thm? 1%
INE) 45 yhm?inF, 1R R 2 LI R RACE R N, B
EHA YR FHEABIEIN, Wk ROR Je 3G K5 800
YR &N 15 thm?, BITKESR S 0~40 cm +
EM RN, 40~80 cm L2 LIEREE RN, X
ARG R X—J71H5 CaCOsz JiiE 5 f#
P IS, B IR S A e
S22 IRl SO BEM I HE L 5, N T R
B ELT A, IR R ER MR COZ A HCO,
2 J5 BEE R T SO, 7 1 BRI TR
TIEEEECR, HI95 TEEERM IR KR, SR
TR e, (IR EERE I pH (A VIR ARESE
) 2 SRk, DA R B A T R it FH Py 30 R JEE R VR B
Wi, XA R,

4 25 i

D M AARERRI ARG, LK EEAN
BRSNS L vy T AR BR AL AW 5t I AL

2) Tt FIARBE R A AP 9% e 0 25 PRI % 2 £
8 pH . HASBOR, pH {8 FEiEoR.

3) AR MR R A6 25 W o 32 e e 2t bk s 1
Ry, i BRI E TR R R

4) 2% ARBERIR AWK B RE 2 PR IR = 1
SRIALSE i SRR R B U

(P 5 B A LK IR R A B0 R)
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Effects of acidified biochar amendment on water and salt movement in

saline-alkali soil in drip-irrigated cotton field
WANG Zeyu, MA Xingwang, LI Yang, PU Shenghai, MA Honghong, LIU Xiaoli
(Institute of Soil Fertilizer and Agricultural Water Saving, Xinjiang Academy of Agricultural Sciences, Urumgi 830091, China)

Abstract: [Objective] Acidified biochar has been used as a soil conditioner to improve properties of saline-alkali
soils. This paper presents the results of an experimental study on the effect of acidified biochar amendment on water
and salt movement in saline-alkali soil. [Method] Infiltration experiment was conducted using columns repacked
with saline-alkali soil taken from a cotton field to the depth of 40 cm. The soil was amended with acidified biochar at
a ratio from 1% to 5%. Soils without biochar amendment (CK;) and amended with 2% of non-acidified biochar (CKy)
were taken as the control. The movement of wetting front, changes in soil pH, soil salt content, soil alkalinity and
soil desalination in each treatment were measured and analyzed. [ Result] The pH value of the soil amended with
acidified biochar was significantly lower than that of the soil in CK; and CK,, with pH value decreasing with the
increase in acidified biochar application. With acidified biochar application increasing, soil alkalinity decreased first
followed by an increase, with soil alkalinity being the least when acidified biochar application ratio was 2%. Soil
desalination in the 0-50 cm of soil layer and salt accumulation in the 50-70 cm of soil layer both increased with the
increase in application of unacidified biochar and acidified biochar. Overall, soil desalination was the best in soil
amended by 2% of acidified biochar. [ Conclusion] Amending soils by acidified biochar was more effective to
improve the properties of saline-alkali soil than amending with non-acidified biochar. Among all treatments we
compared, amending the soil by 2% of acidified biochar was most effective in improving soil properties.
Key words: wood vinegar; biochar; improved alkalized soil; salinity vertical distribution
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