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Abstract: [ Objective JPhytic acid-modified biochar exhibits excellent adsorption capacity for cadmium (Cd) in aqueous solution;
However, its effectiveness and mechanisms in remediating Cd-contaminated soils remain unclear. This study systematically
analyzes the dynamic impact of phytic acid-modified biochar on soil properties, investigates its effect on Cd release in soil, and

reveals the key mechanisms underlying biochar regulation of Cd movement in soil. [ Method ] Soil incubation experiments were
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conducted to systematically evaluate the remediation and amelioration effects of bamboo biochar (BBC), phytic acid-modified
bamboo biochar (PABC), and sodium phytate-modified bamboo biochar (SPBC) on Cd-contaminated soils over various
incubation periods (0, 10, 20, 60, 120, and 180 days). [ Result ] The addition of biochar significantly altered the pH of both soil
and soil solution and increased the electrical conductivity (EC). SPBC exhibited the highest EC and total carbon concentration in
the soil solution, while PABC showed a distinct advantage in supplying total phosphorus, particularly in the short term. During
the early and mid-phases (0-120 days), biochar treatment significantly reduced the Cd concentration in soil
solution(24.60%-99.35%), with a significant dose-response effect, and SPBC exhibited the most effective remediation. In addition
to their inherent adsorption mechanisms, biochar also inhibited Cd release indirectly by affecting the chemical (pH, total
phosphorus, and total carbon), physical (aggregate structure), and biological properties (urease and acid phosphatase) of the soil
and soil solution, with soil pH and micro-aggregate content identified as key factors influencing Cd release. In the later phase
(120-180 days), enhanced soil aggregate stability further facilitated the remediation process, as biochar increased the activity of

urease and acid phosphatase. [ Conclusion ] Phytic acid-modified biochar demonstrates strong potential for both Cd remediation

and soil improvement in heavily contaminated soils, offering significant application value.

Key words: Soil improvement; Dynamic remediation; Static incubation; Biochar aging; Soil solution

B (Cd) 78 i R B AR S IR BE A
FERFREA L T M, R R SR SR E R
AR, AWy et AR TR i (300°C ~700°C)
IEHIA I Z LA R, PTG R  45A TR
B EHLHI AR Cd B R DA s, Bt - i )
SR, FH T I 2 A 0 I e 3 1 0 P 67 05 A PR HUE g
PR —, PR Z 28— e Bl . T4k,
WU AR ) 0 e ) B 4 R T R B L R S AN, A
FEN R . . EARR . AP RS AR B
ol B AR A B ok T AR AR R R R A
WE-EUE R, SGE AR RT R AR, Rt
Cd SR AR A L DTVE , BA 55 1Y & 4 s W B A
T AR SRR ENIE N KRR A LB IR, B 20k
i e v 45 b RN B A g 11 AR M AT 7% ( PABC )
FAE RN AT 7% ( SPBC) AN 5 (BBC)
XK Cd BB SCRAR T 11.77%~271.8%),
SR, HIEROKIRBA TG Je A ks, S
G S R AT N 2 B 2 R WD

A=) B el o Z AL A AU R T Cd
HH HRHZASHMEERER (R EE.
BRI ReA BRI CdTE T HRm S A E REA
(AMRFE K IR A A ae S cd™ R AE%A1ERNY,
AR, A4 3T 3 R ik ks M T, g = pH,
i Cd FAb WA SARA LG (InE A
ey, wAkd), e od B, rE T
KL, LHEFRRARAR AR R R Cd R
R L R R A R i - EURL R )

B R A 22 1 T (S I AT GG LN
P4 SR, 26T R AR R N el VAT Rk AE L Cd
TG R R Cd BB ALE M AR TERE

AWFSELL Cd {59 34, dlid 180 d 1Y+
BRI, RGVEAS =R EY R A EL (BBC,
PABC. SPBC) 7t H B g2 tiae, Hikf
F8: (1) FRGEST MR IR ek A6 0 o e v -+ 38 o 1)
ShAFW; (2) IR ECME A Y TR +3E Cd
B sh SRR (3) WY TRy 5 cd
REIH BTG . ASBIF ST 5 7 8 7 AP R S A6 ) o
BREEHLE, h Cd 155 R R R AR HR
LIS AR 5 T ERAE S

1 MRS IE

1.1 R

A FEAE T MO B 22 B 5 Bt S 3R ARl BFF 5
fif (130°03'28"N, 119°57'27"E ) i3 N JT & 4 HE ks
FE R o b 3R B BN T BH XK BT A
( Ferralic Cambisols ). T3EX T /50 (2 mm), VA
B AR AR R o R 5 A mEE A i L 5
(CdCl,2.5 H,0 ) JFEE=E R N &4k 30 d, 5 3 KEHZ)
—R 4, A EHE Cd WE N 20.58 mgkg o b
Ah, 13 pH 2 4.6, 53R (EC) A 80.26 pS-cm ™',
fk . AR e SR 58 12.00. 0.80,
0.23 F1 6.90 g'kg ™',

http://pedologica.issas.ac.cn



4 3 IRARMINAG AR kP LR ) o e e (A pHL A P SRAR S AR A 8 Cd Bk 1157

[ Cd 15 %+ e A R M 10 gkg ! AN
30 g-kg ' AUHTEE A TR o AR R AL S AR O
P ik ( BBC ). A R i MEAT B A= ) o ok
(PABC) HUEBREHRPEAT B A= P ik ( SPBC), Al
15 AN VS 2B 0 S5 e 1 ket B2 A 0 I AT T
T 450°C T #i% 2 h 4%, BBC. PABC il SPBC 11y
Fe e m A58 14.010 m>g ' 1 025 m>g ', F
29m>g !, FIHFLAETHHR 9.45 nm, 2.06 nm,
29.98 nm, B-50E REFIIG N, PRANECE AT 2 0L SCHk[8] .
TR R I 7 A X4 (CK).
10 g'kg”' BBC ( IBBC). 30 g-kg ' BBC (3BBC),
10 gkg' PABC ( IPABC ). 30 gkg' PABC
( 3PABC ), 10 g-kg ' SPBC( 1SPBC ), 30 g-kg ' SPBC
(3SPBC), }i7# 0. 10, 20, 60, 120 f1 180d. iR
B B A HERE 5L BI%E A 300 mL (3R 2 AR
(AR, FEARATIL ), fEEIR F#ITER,
Sy i A, 3 o A WORE R ST, B R A S
SRR, b6 A IEREAL . AN E — Al IR
i, %% Rhizon TS (Rhizon CSS,
19.60.23F, Rhizonsphere, fif>% ), ¥ 15cm, F
H R (0, 10, 20, 60, 120, 180 d) WfE
TIEVEW . AR BR W 3 IRE R, IR AE bR
5126 13 - HERE A AT 126 03 L IR TRE S o A dERE
WEE KA S, BN S d XFRERRARE IR RMK, DU
PRF S KR AE H K 1 60%.
12 H&XESKKRG*E

FIJH Rhizon T IEFMIAERS (CSS) MK
PR E 50 mL %W, 430 E pH R EC, ffi ]
SA LRI (Multi N/C 3100, Analytik Jena,
PR ) D e b SR . BE S R
i HNO; &k, it J A S8 & 55 B 1K BT 1% Y
(ICP-MS, Agilent 7700x, & ) % H i Cd

TR A AL I . SR 50 g JRUIR T4
Mr H A R AR LR ; HAx 10k 2 30, — K
TOrEE, 43503 0.85 mm A1 0.15 mm B Wi, AT
b2 oM (pH. EC. &8k . 28 ); 5 —0rE
Bt A, o 2 mm JE R E T4 CRfE, HT
+ e G — R ( Ure ). MR PERERRESG ( ACP) FI B-
MR (B-NAG) M5rHr. T8k BT il R
R M vk, S IR B S gt O
I EHAT .

MG Elliott! 72 H IR vk, o 30K Rae v
PRI IEAT I3 B2 50 g Rz T+ ke
mETH 3 ANERN 13 em, LN 2 mm.,
0.50 mm, 0.25 mm FJFFZH . LIAES8h 30 A4
RIEK T4 30 min, 485 H R [RPREAR  FTR 1A
WA 45 T F B AR 9 AR, TS FRE . AR
FLAESE K AR LRI KRATR K
(LMA) KF 2 mm., HZE{L (MA) 2~0.50 mm,
/NAT B (SMA ) 0.50~0.25 mm ., A BR14& (MIA)
ANF0.25 mm!"l, IR A SRR R E Y, THREUK
Foe M T R AR A & i (RF 0.25 mm) (Ryas) DA
OB R A (MWD), A R0,

Ro,s= (LMA+MA+SMA ) /M (1)

MWD=7 (X, W) (2)
A, Rors BEAE KT 0.25 mm AY/KFa & A RIEHM
XL, LMAL MA. SMA 43508 KRR . R
. NIRRT R, g5 M o EIEETE, g XN
FpApoRi AR B RAR Y HAR, mm; W, IZRAR
AR G S TR AL, %; n SRR
RIKMA%; MWD P ERER, mm.
1.3 HiEAE

TR E T 208 (one-way ANOVA ) Ak
ARl BRAH Z (Rl B 25 5, IF R B/ D W E P25
(LSD) Lk T2 H L, LARG @ 25 Ab BT 4 5 F 1-
BRI B i e 3 M (P<0.05), [RIE, R K2
JRih (Pearson ) AHOCHESMT, Soit 38 & - SEIA WK
PERT 5 T3 Cd Y B B AT SR AR R =Z A1 ¢
R, JFIE 2 11 43 57 SR AACOR TR kAR 5 - 48
D Cd B Z R FRINAR AL , FIHT “piecewiseSEM”
ARG R ZEAE T AR PRIEAE W) TR Ab 3 | A3 I
I SRR S Bof TR AL BEXT Cd BRI A0 L3 A [B) 52
W, fE7ssein Cd B BN R . a5t 5
GEitorHrE R (V4.4.1) Dot

2 4 R
2.1 HHER AR E RS E

A=W SO U TN A 2 R - 8 e SR pHL, HL
I IR RO, BEARR BN 3SPBC >

http://pedologica.issas.ac.cn



1158

+ B

il

63 %

1SPBC > 3BBC > IBBC > CK > IPABC > 3PABC
(K la, B 1b). fERFERIH (0~60 d), +3HE pH
Weshie Kk, JUHAES 20 K, 13 pH T, e
W (60~180d) ZE¥WitaTiE . SULFEEr, HigEgE
W pH TERSFERIMIN AR fLIRE K, CK. BBC Al
PABC 43 pH 7ERTI R RE, H/EWimFt. 1m SPBC

VU FE B SUIS AT T, RS T R o

FiFREs Iy, BBC

A1 SPBC i F 425 T +3 pH ($2E RN 1.50%~
28.69% ), 1M PABC NIFEMK T 1.28%~5.14% A 1e ).

TR pH MRS A2, (HSX

IRAAH L,

1BBC I 1PABC 4%} + 35 pH Y

A RE (K1), sah, Vb T+

SR

AW EC, JLHE SPBC, PiF B fbiasi

FEAR—F (& e, K 1d). HHEERHH EC HY

hHER 3 A%

M 417.7+7.23 uS-cm’’

(Kl 1g, Kl 1h),

o BEFREEYRT, 3SPBC AbHE % 11 EC

, FHEVSW EC A1 171+
114.2 uS-em™', ﬁﬁﬂiﬁ?Xﬂ‘Hﬁ%%T 223.4%F01 278.4%

—-e-CK 1BBC —-1PABC —-1SPBC —#-3BBC - 3PABC 3SPBC
a) . . bE ' , ©) ~ b .
6.0 i i £ 6.0 i : g 400 | ' E 200 | |
o £ - . ! A B
= s ! ! Z 55 ; ; 2 ! ! 2% : :
é . N\,/i:———:‘—\. Z /\// ) 300 ; | =T 900 ! |
; i i 250 i 0 i | X \'/T'/’n\,
Z 50 : ! z ! ! T ol T BE L
B r\/'l‘/+\‘ S5 : ; @ 200 : : :_1 g 600 : :
R e e 1% ' : o ' 2 300 : :
f b Eab & 100 il Y e S
020 60 120 180 H 020 60 120 180 020 60 120 180 020 60 120 180
[ [a] Time/d [ [a] Time/d 5 fa] Time/d P [5f1a] Time/d
£
e) f) 8 h) 2
T 80 - 580 . E 600 . 8 21500 a
200 e d ¢ f g 2 E60de od ¢ e § 2 2 2400 = 21000 b
= 4.0 & 3540 B b @ =
4&2'0 ij\j § 20 H H 8 200t d cd cd cd ¢ :_1 5 500 ¢ ¢ ¢ ¢ ¢
1;0.0%0 SPRORIP 80‘0%0 C ool B «%ccc z P 00 Ol o
TR WRL G‘b‘b QL CRF ‘b‘b @ ORX X I IR
P @% %;3 RESAA FFFPEs 7 FF I
AbFR Treatment AbFH Treatment AbFR Treatment AbFR Treatment

E: BBC, RSN FUAEY TS s PABC, HBRBUMEAT BiE ¥ B ; SPBC, AHRREHBUETT BiE M A s CK, X HR4L; 1BBC. 1PABC,
ISPBC, 10 g'’kg ' BBC. PABC. SPBC; 3BBC. 3PABC. 3SPBC, 30 g’kg ' BBC. PABC. SPBC; A[AFHEFR /R #2555 8 2%, n=3,
P<0.05, FId. Note: BBC, unmodified bamboo biochar; PABC, phytic acid-modified bamboo biochar; SPBC, sodium phytate-modified
bamboo biochar; CK, control group; 1BBC, 1PABC, 1SPBC, 10 g-kg ' of BBC, PABC, and SPBC; 3BBC, 3PABC, 3SPBC, 30 gkg™'

of BBC, PABC, and SPBC. Different letters indicate significant differences between treatments, n=3, P<0.05. The same below.

A=) B R BN NN 43R 38V T pH MR 2R (EC) AYsZm (353 IE 38 pH (a). H3EEW pH (b). +3E EC
180 d K AS[RIAbFEIA] £33 pH (e ). HIEAEW pH (f), £IEEC (g). HIEHEW EC
(h))

Effects of biochar on soil and soil solution pH and electrical conductivity ( EC ) ( Changes in soil pH ( a ), soil solution pH (b ), soil EC

K1
(¢). TIHEWW EC (d) MEhA21k,

Fig. 1
(¢), and soil solution EC (d) during the cultivation period; and soil pH (e ), soil solution pH ( f), soil EC (g ), and soil solution EC (h)

at 180 days under different treatments )

J

YN R e A, TR
Shahni 456 (& 2a). 3BBC Lk &,

HkJ&: 3SPBC Hll 3PABC, {ERGFEEE R0 513k 3]

180 d) #Ffaw (K 2b), Hr, SPBC [ Bk FE
R A B SR R 3SPBC Rl 1SPBC 4351 14.8
mg-L7', 7.25 mgL™", XHRAHIHEE 267.3%F0

76.26 g'kg ', 60.36 gkg ' Fl 53.39 g'kg ™!, MHIARE 79.90%. FLZF, PABC IEVE W b AR E &
MY 7.27 45 . 6.55 15 M1 5.79 f% (Kl 2e ). TE 4% %, H 3PABC Fl 1PABC 43 3% BT R T
W, AW TR X SR A S R L BN, 48.88%F1 37.22% (& 2f ). Al AR BICEAE W R

HAEB IR (0~60d) Bcth, T (60~

& (PABC 1 SPBC ) W& #m HiEL# S, 5

http://pedologica.issas.ac.cn



4 1 REAMINAE . AR PR AR W) B pd i 4% pH AAT SRR A AR 4% Cd BTk 1159
-e- CK -o 1BBC -o- IPABC —e-1SPBC —e-3BBC -e-3PABC ~ 3SPBC
a) b) d)
80 ; : N : : 706 ; ;
2 //_?‘1 w240 \/i\:.//—‘ i :
B ¢ ! ' o o : : = 9905 H 1
&2 o — 555 L BE . P
S | 3P i ! BE i :
H g 40 : : &g 20 = ; | 2 g 03 .
L ! ! o S S | o I I
=0 | | {§£ = S . ' {}iE = 0.2 | I
HE Jlie=t——= &= 10 o o leee—— e T ! :
= 20 ; . 33 & . . 4201 : :
A lee—t—s+—— '3 T poopt=te—d—1 3 (|l—————
0 %) %] : . «xn Y
020 60 120 180 020 60 120 180 020 60 120 180 020 60 120 180
5 (H] Time/d = 5 H] Time/d 5 (H] Time/d I} ] Time/d
-~ 0,5 = 9 T DER
2100 2 By 21000 2503
I & £E 1 & a 220 a
o= =015 = 750 B X 02
ok 2210 bl | £33 s00 bomE™
4 g S o g cdf & 2 £ oof e d | & s50] b
= 8 EECT I F em B 5 250 R I
HE & %aoyg,ﬁiﬁ, g O e T oo B0
7 ST TEE Tz TS = S TId HE Ffg SIS
A VRIS S G IR S 3 IPITITES g VWRIITSES
QbR Treatment AL Treatment AL Treatment AL Treatment
2 AEYFRASINN R AR ek (TC) Mai (TP) MM (FEFRMIR HHEEm e E (o), HHEAB P Bk

W (b), LIPS

(c). THEEMHEBRRE (d) Mahd
BRI (), HIERp A&

34K, 180 d I ANRILL B A] 1 4xpk B it (o). TIRVA

(g). B O (h))
Fig. 2 Effects of biochar addition on soil and soil solution total carbon ( TC ) and total phosphorus ( TP ) ( Changes in soil TC
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TC (f), soil TP (g), soil solution TP (h) at 180 days under different treatments )

I EEA G (Rl 2¢ )0 30 W P Sl vk P AR Ak
P MaAHRL (B 2d ). H, 3PABC 7ERANKEF*
SN 6 2R R s W KOF . HARCH 3SPBC, 15 5%
ZEHAT, 3PABC AU BV RS, M 0.16 mg L™,
T H A AR B 5 %) AR 22 AN 2% (18] 2h),
2.2 EWRURX LIEREEENH SR

A= ) T ALk B % 5 S ) Xof - M8 il P R )
=, ORIRIEG e N AETE 25 5 . Ure il ACP i& PEAESS
FEHIH (0~60 d) /NEEE TG TR, 25 10 Kix
%5, Ure N 0.07~0.09 mg-g '-24h™", ACP % #)h 1%
FEHATN 9.38%~10% ( & 3a, & 3b), i B-NAG M|
FESS 20 RIKFNEA 5 NI, HITA A9 BUR AL 313
BEAR T L3 (I 3c). BRgRabalnt, A9kt
PHIAPE S T Ure Al ACP & 1, Forf, IPABC 1 3SPBC
) Ure 1% k43 %05 8 011 mgg 24 h' FI
0.13 mg-g 24 h™'; 1SPBC #il 3SPBC 4bFH () ACP i%
PEZ5R 0.97 mg-g 24 h™' F1 0.85 mg-g 24 h, 5%
X HR AR 44.78% 1 6.87% (&l 3d, Kl 3e), MLz
T, B-NAG G HEEAS LE W B Ab BT S RAIK, FER
H 9.36%~41.08%, H:H1, 1PABC Il 3PABC #b#f
HEFAR, 439K 39.12 pgg “h ' Fl 34.99 pgg h!

( & 3f),
2.3 EWRad TIEFRAREKREENIERE

FEFRHNH (0~60d ) TIELIGIAISRAK (<0.25 mm )
HE, KERE (>2mm) FEFHEIK (F 4a). §3F
GUEZETENE AR 2  NNIANGIE 20U NNIE 37 NN N ZiE
1ZIS/“E17KW\WEEE<J%%%?E AR A, b
HZ SPBC b, i — 4R A RIR S . FERG
T s (60~180 d), HIRESKEREKNS &
Frgk BJb. BEFRATRET, IR (0.5~2mm) ik
e, 185 39.05%, i K AT RT3 5 it A W)
IR 6.70 gkg ' HEINE 92.4 gkg o

— BT RIRRGEE, WA, A

IRACERLL Ry 05 FHXT 75 5 e MWD 2K Bl 4b, B 4¢ ),
EREZ 5 FER R A RE K, Roos & 8 & MWD %4
Fho 180 d, A AW AL BRI Ro o5 FHXT 55 1234 i
TR ZH( 1BBC il 1PABC KR4 ), Hirh, 3SPBC
AP F IR B B K, B FRIE N 5.63%. [FIE, 4
YRR AL F ) MWD B 5, H 3BBC.
3PABC. 3SPBC #4lf i, 43illik 0.88. 0.85 Al
0.90 mm.

http://pedologica.issas.ac.cn



1160 S 2 i 63 &
e CK ~® IBBC -® IPABC —®—1SPBC -® 3BBC -® 3PABC ~ 3SPBC
a b | i c) 90
) o012 ) : : )
‘ = : | =
5 010 S os | : Ty 70
Tc&) ‘90 | | c:{)
° &0 \ | = 60
2008 £os | 5 :
E & Z 50 i
=} = A ;
0.06 06 -
020 60 120 180 0 20 60 120 180 020 60 120 180
d) IFE] Time/d o) HE] Time/d f) I5FE] Time/d
020 ~ 15 ~ 80
D = = bc
fr 0.15 a  F T, 60 ab
by ¢ ° Tp 10 Y
oo 0.10 5 51 40
0.5
8 Q =
5 =z
0.00 0.0 % & 0

& & e
QY' QY' {3 q;%Q

ALIE Treatment

‘b ‘b ‘b
SR Q‘?’ QY” %3 S
AbFR Treatment

QJ ‘b
\ ’& Q\? QYV {3 '»,%Q
AbFR Treatment

¥ : Ure, Ik ; ACP, FRTEBEIRHE ; B-NAG, B-#j 45 M 11 il . T [F . Note: Ure, urease; ACP, acid phosphatase; B-NAG, B-glucosidase.

The same below.

B3 AR AN SR TG M A EIR (3%3R 1A 4 Ure 169 (a). ACP 3TE (b). B-NAG ffitt (c) AIBIAZ ML,
180 d M AN [ b BRI - Ure i (d). ACP I (e). B-NAG {ififE (f))
Fig. 3 Effects of biochar addition on soil enzyme activity ( Changes in soil Ure (a), ACP (b), and B-NAG ( ¢ ) activity during the cultivation
period; and soil Ure (d), ACP (e), and B-NAG () activity at 180 days under different treatments )
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Fig. 4 Effects of biochar addition on soil aggregate stability ( a. Soil aggregates content with different particle sizes, b. Relative content of Ry s,
c. Mean weight diameter ( MWD ))
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Fig. 5 Effects of biochar addition on Cd concentration in soil solution ( a. Changes in Cd concentration in soil solution during the cultivation

period; b. Cd concentration in soil solution at 180 days under different treatments )

QI pH b)
Soil solution pH 600 -
THEA W EC R=-0.45, P=1.3x10" 3501 R=-0.16, P=0.078
Soil solution EC A4 so0l _
TR A Top Top
Soil solution TP **  **  ** = = 100 < 3001
I SRR = i =
Soil solution T;(L? & | @ . é <§: 250 1
+3 pH . 300 - 7
Soil pH 2001
HEEC & & @ 5 L 0 U
B e T HERRC AU TR CAUe
Soil TP content & Soil solution Cd concentration/(mg-L™") Soil solution Cd concentration/(mg-L™")
Er P =N &
sﬁﬁ%ﬁ%ﬁeﬁ * R=0.43, P=4.2x10” R=0.36, P=3.9x10
ACP | s | ssex _ 400 - ~ 100
T o
Ure | fses | foes _&n 'fo
& 300+ =
B-NAG | sss  ss% %% <§‘: § /
3
a 4 o 200 +
g2 < i‘% < L I ! 0ty ! |
= =8 0 1 2 0 1 2
4{% E TR Ci A RCAH
1 05 0.0-0.5-1 @ z Soil solution Cd concentration/(mg-L™") Soil solution Cd concentration/(mg-L™")
HA

E: a8 M TN (F) FoRMCHEARI G B3 KF (*P<0.05, **P <0.01, ***P<0.001 ), HEMEBLMKIR
Frn IR A G R SRIEAH S ; B b o R FRMSCHESREE R In], P /n W E/KF- . Note: Symbols ( *) indicate statistically significant
correlations ( *P < 0.05, **P <0.01, ***P<0.001 ), with color gradients from blue to red representing strong negative to strong positive

correlations; R represents correlation strength and direction, and P represents significance level.

K6 M R Cd vk BEFI A RIFTE MR (a. LHERWCH Cd MR K TR RIATRENE (Roos FIMWD) 5+
SN L SV B RN A DG AT 5 b BRI TRDRAR 1 B i 5 R D Cd R Z G R )
Fig. 6 Factors influencing Cd concentration in soil solution and aggregate stability ( a. Correlation analysis between Cd concentration in soil
solution, soil aggregate stability( Ry»s and MWD ), and soil and soil solution properties; b. Linear regression analysis based on Pearson correlation

to examine the relationship between the aggregate content of different particle sizes and Cd concentration in soil solution )
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Fig. 7 Structural equation model ( SEM ) for regulating soil Cd release capacity (a) and standardized effect values of the model (b )
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