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1 MESE
1.1 EHFKRE

AT B X AT A TR 5 el A 5 iR BRI X A S A S AR 5 XU B
PEARMEAR R 5 R BR DT ) TUH , i 2R 4H 73RN (3o R 2 5 AR YA
FIAE BB E 12 R BARHERT 70 ) (0T, SR 1 OREE AR 35 2 A i) 398 B A B i ) 5 (1 ¢
ARIEFT, P E A o T AR S RS R AR B IR S A

2022 5, MRPE CHRM ARG LREE BRI (R85 B E B Ip%)
PR CHPAR AR E TAERRE) AOAHOGZENR,  Hh AR AR 272 e AR b B8 -5 AR [X R F 7 P2
SR EL [ AKR I S SLI o 2 4 AL A AR S 3 S AR AR AR S B A R
AR R P IRRECA PR AT« o R 2B A S0 7 ol s B 5T SR TR PG A FR

AT .
12 TiEidig

2009 4F 1 H-2013 4 12 A, BUH 4 3 FF 58 B &6 &k 2 78 M AT Mk & 10 8RB
(200903015) = F B G- N E & /A S L BEN L. 20 H O R E LR E SR
Y PR, G SR AR RN WG I, B2 B TR i R A A 2 A Y] SRl AT
(R A ™= it 7= 1t B <5 SR V5 G R 5 R ) R, G AR R E S [F R A LI X AT KRR ML R
Ky BREEEE WA E SR, @R 8 MBS (Cd. As. Hg. Pb. Cr. Cu. Zn.
NiD %S [] 1398 b B < IR R FE IR OC R AR, IR FH 3 45 J A RIS AR AN o LR A 23 A v
S VS R E SR ASBHER L, E 1 R E S E AR i e BE, =R TR
e FH 3 4 V5 YoV B, L AR TS e F A R T AR

2016 4 5 J1-2020 4F 12 H, T H 4 = RF E 5 E SR vl <R B R 50 51 4 BT F8 4 A
ZARERT T (2016YFDO0800400) o %I H £ X 3% [ M 7 A H R 4t H &/ iT B AL f 2 4
BUEF ARG ERmib. LR SHAME A MEAE A LR, Lo FE (35 4
J& (Cd. Pb. Hg. As. Cr. Cu. Zn. Ni F1 Sb) NWIRX R, Z&IACHTEAR dnFES
RO BEEEY BB EA 2R EREIRSE) , SR ENAMEYSEL, DB BEIRA . TR,
ROBL AR A, BUE N L, RGO R E 48 E SRR S5 5 AR - I V- AR - VTl 24
MOCRP MRS e S RIERHEL. EUBEBRTHL AR T, e TR T A 5
GEMETZENHIRES R 2 WIE.

2020 4 12 H-24, HUHHFFFE G0 R THRITUE 5 PR JE T X385 R ik 5 ik 7
SRR A - 358 ¥ G UG B 2 FRUERT 78 (2020YFC1806300-04) o %0 H JT & [ P 4 AN ]
FRAUR S R LI E R BEME SR & BEBCR L TR, BB ek
] K L A ST Y 3B v A R AR v ] 5 07 ¥ 5 AU 0 LR Xl - 498 < g R AR 5 KU R
Jra, Ik E R AR ARG B SR, MR TR AN OC R L MR U A A
R f b 98 B 4 J U VAL A2, 4 Rk P - S PR BT B v o o TV

UbAh, BUHHETER | E K B AR EE ST E <5 T pH 40 By L35 R 4R K Fg g 1 1) A=
AR BEATFT (2013-2016 ) 7 B X BT RIIH M EREPREFEmHSE, R T
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REAUMERIBTTUSCR , SRS 3R E AR A 30 58 SR AR AE T R $5 B S (B2 K
e

2 BEEHENDEMDH

F T ] A B R A eI AR A 15 2 NAT A AL, TEE (1 SR 55 ) 7t
BT, W AT R AR 2 e AN AR R I B ™ S o g AR T A S
BRI E LB ORI ) — IR R AR, 1P B A S [ A B ORGP RIS B
B EWRAR. JEER, EEEEEIEIAEDTIT, FAE 2005 4 (TR SRHE R RN
SRR I UE (EA[2005139 5)) BABRAR 1 RH e 2k 1 2 H bz

SR [ E A B REAE B AT T R T OKE AR, (HRM AR LR S H SR
SNROEE S, SR INEER BEE L fif 2 WROCHNESEAC I FE SN X T e A S HE T
TELARTF R AR X, @S 1 BRI & PG SR EHIE, Kk 7 L5 4
WS VAL 535, F TR AR IR AERT T TAR RO g o 25 [ H 3R 55 S MEAR R R 3 R AN
HAR AN T A3 ORGP A= 2 4y DRI NIRBERR . PRIME S 22 4S5 LRI B e . Horp
AR A LI UE B A RS L S SRR AR . IR HEsh Y IR
I A QU R 5 A 2 D 2 e a5 e T 7 A S 25 P (R X, o A 2 2] TR AR S
2 AR I ) E

HEJEE (Zn) {GRAE IR ZAFAEN, XL i EmAEY) . ShW) Il TS 4
AR o SR, TR IRRIG AW, UL & & REMIER S E SR A
SRS R H,  H38 Zo 5 R EIA RN E &S 8 =0 L% Zn i5 35
SN2 REC A, SRIMAELTIE Y LR LR E G Ja s g B, 138 Zn 42250 B
H Rk = C AR Zn 5 Gedh 47 32 6] (R 30 . 3 F i S it A 09 A B o B A A D)
(GB15618-2018) Jy3 [H - A B it B A ORI A% T EEMAEH o (HUEAE WS B
Tabn D« R RIS VAL 171552 DL 0 R b e (E A S B A 1)l XA 78 % e 2
FRFE AN 7] X 3 S Jo 1 B K22 S AN R ) e 22 5, Bt 73 s R 48— IR B 18 I
<A X A TR B2 A A 2 B B RN 2 e A6 ] A R T R 2R 25 22 4 SRS B o (T 7T mT BN
] LA 5 AR AE (BT IR P RHEGCEE, AT R T RIS o R HE AT A1 AR e XU
EiE

HARIT LEAERAE R R A RO AT H BB R, RECTFR 7 —L28k T 135 Zn Feifk
WFFE AR FIAS T — 52 BT SO R, (R IR Se bt 78 45 R A AU AR R R I SRR S )13
FEUL K — 22T H et v, 3R H AE B LTI T8 32 A SRS ) 358 Zn e ifE
TARTFREAIAH ST SN EERR SO, sz 48— g k. B, RERTASKE
(1 b AR AT FUVE AR R SIS EANOE E K, iR RATHANNH £, b5
JHEMERVET %, U5 — SRl A, S € RHEE . IR T 7T 1 i
Ja N 203 [ - A BTARHE Rl M . AT RO B RAE RIS AT RS [Hlk, or
P R 385 YR . JF 5 [ SR B H AR S8 45 5 1 L33 Zn PRIRE R E 4R B IR
AILER



3 EOfEHIERERENAKE
3.1 4rbIEN

¥ (RIS RpiiaTE) (ISR EARE) (GB15618-2018) FNEK [ ILAT [ #4855 fR 4
AR AR S N AR A o %o Eb ] A Ah - SR B S M BUIR AN R R e A B BUIRES, 784)
A [ AN AH DGR R TR B AIBRUE, 51BN A B, 53R [ (R AH O H R 45 g AR 55
S E BRI [ 78 20 R Y IR 5 U R SR, DARE SRR, AR
T, g3 LRI R R RO

3.2 BiAR&KE

OECD 208 2003 44,4 5 %o - 48 v v S RELA) Hh i 20 R AR KA 0 ) S i)

OECD 227 2003 4b2£9 57 (3T B R o - SEAE P - A A _E 358 40 A BRI () 52 10

SO 11269-1 1993 FR¥%E A 453 LAAR B BT 1T Besdh A\ 21 358 o (R4 SRR AR 8 A A L 1)
AL

I1SO 11269-2 2005 =358 4 240 J5 Xof 22 bR 470 10) L 7 5 00 5 S0 A K PR T A 73 2800

ISO 17126-2005 543X B (Lactuca sativa L) 1) H 1 2R 521

ISO 22030-2005 4k 2= ¥ J5i % [t HuAE 7)1 5% ( Brassica rapa CrGC, syn. Rbr) flI1##5F (Avena
sativa) ¥ ZE5H /71 520

GB/T 21809-2008 4.2 it Hiwil St 5 1t il

GB/T 31270.15-2014 A2 R A2 2P I HEN] 58 15 35wl St 2t a5

1SO 11268-1 1993 {5 Yt dils| (E. fetida) 1120 208

OECD 207-1984 54yt ticisl (E. fetida M E. andrei) W@ PEEEE M

OECD 213-1998 {5 4 it 1 s Xt % (Apis mellifera L) 2R3 0N

OECD 214-1998 ¥5 4¥yit i # e B (Apis mellifera L) 12 BUEE N

ISO 20963-2005 7545t 4oL (Oxythyrea funesta) 1 EWEEER RN

OECD 220-2004 tb=:W) i Xt 2688l (Enchytraeus albidus) )58 715210

OECD 222-2004 {L2EW)i x| (E. fetida A1 E. andrei) [ HH J15200

1SO 16387-2004 545t 2kl (Enchytraeus sp) [P/ B FAFAF 15 520

ISO 11267-1999 35 4Lt Bkt (Folsomia candida) 1B 5E 171500

SO 15952-2006 {5 445 ki gl (Helicidae) A=A I

GB/T 31270.16-2014 L2 23085 22 A VA g dE N 28 16 #7y: L3R Y itk i
OECD 217-2000 75 445 H 350 AE Wb AL a6 1 2

OECD 216-2000 i5 44t + 35 A= Wm0 g J1 iR

SO 14238-1997 V5 JL4pxf 38 55000 4 (1) 98 75 52 1

ISO 14240-1997 3875 YL A= 1) A4 & 1) 52 i

ISO 15685-2004 15875 L0 i A0 ikt A= 42 B4 ) R 2

ISO 16072-2002 4875 GL o Gl A= M AR 14D 52 1)

ISO 17155-2002 3z F 38 0 il 2 L0 o S 2B W 7 1) T2 BE R TE %, 3 FH T e gy



VI e A S B
ISO 23753-2005 75 Gt AEvE 7K 1338 A i S v 14 1) 52 1)

4 ERILEFREERRBIRK
41 EIMEELXRIR

AR PPl Cecological risk assessment, ERA)D #& PEAT N RIG B0 A 25 R4 A4 m] R
F R 16 TR . B R T MR 5 AR S RN 2 AR 5, FINT A A FEY N SR
g A R E G ERIMR, NS ARSI . ) S E RS ORE — m AJE 35|
R, FTREXAEYIAME . e BEE R EASRGEGERRI Y B AEY)
=, HHEATRE > RS RSV T 2 RS2 . B 80 SEAUTT4A,
K far 22 S RN 2 A5 SO [ BREH 25 O AR A8 XU VR A% 0 B8 A1 772 B IS
T RINITFRER, HE AAT T A R VA AR S BOR T 0

4.1.1 £H

FE I LRE (USEPA) R A& & W 3 /5 22 % (Office of Emergency and Remedial
Response) 7E 2003 AT | T IEALSTHIEE (Bco-SSL) #l@H AR TN, HEBEY . T
BHESHYD . WLV S RSS2 . 2B AR R 0] P4 % R i A 11 R BRI, DA
Lo SN LB T Vi 2 S i AR U R . 3R SR B A 5 70— T U 2E:

D SCHERBERHCEE . b T I8 I& 324k, R 3R 5 Z MR BE I, DR SR ST Bk
X T 15 AN L A B A S B S BERE, TN TR 3 0 B HES I RS 2R 1987
FEZEHIAHRBERE, 1988 4FZ BT AH IS BORL AT B HAH R 225 45 H 3R

2) Jiik Al TS A ST IR E AT B R . BORN S R AN IR TR MESh )
BRI 77 ¥ I 4 R gl BRI T VA 5K s S RN FLah ) 22 /B0 F5 P S b B K P, REART L
BICH M) B /D AHE AR BIK s T S R FLBN YT % 12 T 1, oA AN £ 4
JCA HESh PR 2% RS 5 1t 25 e A e R

30 RE. PR AT 7o MO I SR PR G R EE , PEAL DT R A S SR
X AR AT AT 735

4) FEAEEAES . TSR AL YRI5 J NOAEL 5 LOAEL #ffi & Hois5 Qe i) 351k
2% (TRVs); X TEYAM LRI EHESIY— RO SEE M EC20. MATC (K] #2532 35
YIIE, )9 NO(A)EC 5 LO(A)EC S JUATHAE ) EC10 i g He UK 1A «

4.1.2 MEKX

IR A S 5T AR AR R A RN [F) R R 7 R o3, s RO A, JE AT/
N FE P R AT Tl . ARAE IS RIS B 32y (CCME) 2006 4 A& AT [ 3C
4 { A Protocol for the Derivation of Environmental and Human Health Soil Quality Guidelines )
AL RPN AR B 338 T B4 S E AR P AR ST L3 B R 3 (SQGE). 132K
£ T w7 1A E VA 5 1NN = /A v R NI 4 5 B L S B 4R E B DI U7 S 7AW N (2.5 3 mt
J R AR S AE A DR A A AR Y 8 R AR A A S R EL A i R ) B 2 I R

6



e E, TRt ARG B g &0 I s S ME.
413 =

i 22 [T PR 2 A BN ™ RS JE (SR Chuman) FTZEZS T XS PR (SRCeco) 1
ARMEANE NG A LI T T . o1 N Jd 2 2R 25 R BR A A A2 T A 1358 (10%11)
FHLF, 25% K5 AT pH 2 6) 1. HAfERRE HC50% (50% 52 R F /A 72 n] G r=E
AR EE) ST IRME (SRCeco) i E I 5

SRCeco FHARHMEF IR W R EH A% D Bl 2=k E 4 FAFEZ: 2
Hm AU M HOER 7347, R NOEC A& -FEME M L(E)Cso B LA 10 J5 1 LA ~F- 335 1)
HARMEAE N HCso, B 1 MR B s AL Sa G (1 7 V85K B . HCs00 ARSE A PRI E J77:: 1D
Fbli AR R P OB 2D HREREEEE IR S (LEIF) © NOEC%>EC50%>LC50%,
Horp P A BE A e el o K 3 s AR AR AR SR 2 AN L ART T34 4E/E A HCs00

4.1.4 REH

EEIRE T 2004 G RAN 1 HE T AR A XU VAl 1 L 45075 06 8 ( Soil Screening Values For
Use in UK Ecological Risk Assessment) o H I, & EMRE KA 1 6@ A2 A RS PP L35 7
IR FIAE KR = WLAR (Consultation Soil Screening Values for Assessing Ecological Risks) , LA
SR e A BE AT AT 0 13RI (E (Soil Screening Value, SSV) o FFIFR T AH R A4 25 KB VF
iy 1380 3% A ¥ %K T (Soil Screening Values Decision Tool [Pilot 14]) , F£45 H#84315 Yed)
FRHE A S A SR

42 BEAREERZRITK

HERE, KTHEREEMEMIIT, B 20 2D 80 LKA 90 4K, Bt T XK
PV AEZAS RN T v LI PRI T S T AN i P AR FR v S HEVE T 8 L 3 A 5 o = 1) TR
WHIE. N 1A ERAS I L e PR 5 o7 5 T e e B e TR P 5 1) S B 0t A L IR . 3R | (k
o5 YeBiiaik) miAn LAK, AERCRII (A Y BEAC L T IR EVE R R HEAR B, O
1) S it - 8 TS el A (1 SR o 75 H AN e T IR LR bR v R R R bR A E 1
AT A it f o [ BRI WA AR AR SGTE TR 375 G m 35 Wi f, e
HNAIG I FERE b, SE AR RS, BEAUEEST T S e e B XU VA k. E IR R U
FHAEA P, X L3S s R B 5 E S ESEESEMIERT R, UK
LT3 PNl H T /) DXARKER R B A/ K R 2 PR R 2 00 S5 R AR — S R, BT LI AR
HEFR L SCRF o AHIE T8 BNV KB - R (o [ 358, G HOAS [R] RSP R A4
ar ARG A AR I AR 34T T RS AR DI, SR18 T RS T SR B R 2 e . @ T
B R S AR ) )RR VE TR AL, 3R I b g b B (1 XUB VPN B8 T IR SR A,
N A A TR I SRR AL T BRI A . RIS SSD VAN H T HE S R E A R
EARMETT I, FET SSD WEJFE AR B ERIE TN, R R SRR b [ AR . R
HEEEGE, ST R EAR IR I S R .

REBAT (S EARAE) (GB15618-2018) (5K — A1 EE = bRk T 1K H

RN o AR B & HIR-EY A AR . LIR-UE R R LK R R =
.



KA 2 B AE DB, 43 A5 S 36 BF 5 Bl R A3 1) 45k 2R v S [ 2 36 R i ) T 7
BB, B S/ NEUE AR AR e I B, R ES A4k 4s . SiF . RS S IR &
SERMIEE . L6 KRG, TR, RSBS00 & b e R RHE RS H . I
B BEAR FH 1t R AT 98 98 HE DACR IR R AR A P RR P2 i 22 4 L 44 A At E N 2 2 H bR, 3
JEU G At A AR B RN B R o SR, E 24 1 SR U ST 1R o A A A R A i R
FF L3 bR T

I AT A ) 52 R AR 3 AR S KA Al B T B 25 22 4 13 () PRBR BLHE )
A FM.
5 tEREERNA KA
5.1 ERSEE

AARAERLE T ORI AR 75 22 4 1) T3 rh B PR B R v ) v (R BOR T 1%
AHR G F T8 OR PP B 2R AR A IR 0 - S A R HE AR A A E

52 BEMSIRAXH

AAREN G T IS B RIS JURANE B H A0 91 o, HEm iAo i T
AR

GB 15618 =158 R85 i 5 4 FH i - 33875 e URS: 7 4% A

HI/T 166 -5 PR s I+ AR AR

GB/T 17138 -4 BefillE O IR MRS o3 ot B vk

GB 2762 & il 22 e E o hrdE & il i G iR &

HI/T 166 -5 PR W I+ AR A

NY/T 395 A& FH - 35 A58 57 & Mot I 452 AR R

53 ARIBMENX
THIARERE SO&E T A bR
5.3.1
R BT Exposure assessment
Xk RS 52 74 2 5 AR rh AL 220 G I SR R L AU I RPN (] 8 A i e i R
5.3.2
MBS Effect assessment

X5 Y0 T R IR 5535 YRR SRR, 51 R 2 6 MO RS R IS L TR PE A7 1
PEff

53.3

Z{& Receptor



e T K 7RSS, GIAME. Bl B DUVES RS
534
T E8 /3 Assessment endpoint

FEXS AR LE TG BRI AL ASIA BN EL A W A AR IE , eI AR S 2 AR e B AR R R S R Aok A
Bo HETE BN SG EMAMRIFE TR BR800 HEURE R E . FhEKFr
YR cE . FEVEACT R 2 BE S Fa AR, PPU & L S B RALL

5.3.5
TIRIFELE R Background value of soil environment
X R 525 et i LR T A AL
5.3.6
IFMEEE(E Environmental criteria
BTG Y R AT 5 ONBRE A A A= AR R Bl A 55 B ) 5 K7 e Bk
5.3.7
HM4B{E (ECx) Ecotoxicity thresholds
7| TR WA P18 IR R x %o A ) AR AH 1) 5 B 7K ST B o
5.3.8
Z{LBEF Aging factor
HbREAISTE] (tk) ZAFFIRIH (10D SEge 251 N 17 e = e B 1) LU 4B
5.3.9
#MIEET Leaching factor
H IR ARG AL R 50 N A ARG AL FE N BT G R B AR A AR
5.3.10
WIFh R 53 75 5% Species sensitivity distribution (SSD)

A2 RGP A F R B — 15 I BUBE BE U4 — >0 A i fi g » St ZE ik
ARAT IO BRADA ) 35 BELAE R E T IXAS AT OREAS, AT Al Sz A i 2 4

5.3.11
fe¥ERE Hazardous concentration value (HCp)

T5 AR D RN FE AN T45 T HC, KIMER N p%, FEBLIREETS, A3 (100-p) %
9



AP X 2240, 8% L HCs (p=5) {ENfEHIKEMH.
5.3.11

TR TR SR B predicted no effect concentration (PNEC)
P25 Qe AN 2 7 RS RS R BRI P
54 ETESRENTHEERLEREERF

FE il 78 AN 5] L R J7 AR A A8 ) B A I, 6 T AN [R] bR F 7 S DR K
CRRVF5Z 3] 5875 G ) AR S P el AR &S T #2 H 4 BB, Proportion of Affected Populations,
PAPs), Z5HDLT &N
(1) X T EHRRS L, PAPs Bi/h T 5%;
(2) XTI, PAPs Ki/NT 10%;
(3) X T akdsgtt, PAPs Bi/NT 20%;
(4) X TR, PAPs Ki/NT 40%;
(5) X T LR, PAPs N/NT 50%.
BT IR AR YA R RS RS A A EUEANE AT, S5 AT TR R AR U,
FH REIIAT 1 e 5T B MU A ) RN S BRSO, B E SR PRI B AR e 1) - P IR, B R
FEUERIRL e Seib . ATAT PRI T ER AR
BT AR S AR Y o 39 55 PR 5 A 1) 5 2 224 DU AP R
(1D € FHFER SRR A A 1
(2) WA S Hi i e R R R R RO
(3> XPEETAMEEE R EAE AT A — 1k
(4 FIFHYFEURAE D ATEHE S fE F WL
(5)  HEFERLZEN LIRE IR
(6) RIS I IR B B R A% o
BT ORI ARSI IR IR BT B U ) 2 R B & ] 5.1 s

10
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ESS IR ERTRIE

M\\J .2

&—b
7o

FRERET HE

FRIE
1

EMEHEHRRE—& -
i—l—i
FriEIsE HRER

\—l—l

A RYHEREZESTIREHC

TR/ #i%
REE—

TR EHERES
;

HEERSIES T RES T
|

:
HFESRRN TR REENERA SRS HX

FaE

B 5.1 FE T IR AR L R B P B R v ) 2 I BOR R 25
6 EBEARER
6.1 HEFBERFHESZHNESETE

HEbrbriEfbdl 4 (1ISO) AT E/ES KEAZ (OECD) FHETCA AN 1 25 Fivkihr
IR EY) T, W TR A AR YE A, A RS BUE A . 3R
| T fee 2 BT FE I 2R 1 bR U EY), tHR1% 2 25 I8 R E A A YR ik o« ) Tl
ARE)— R BV 2 O AR Y B NRARG , 3 A WA 3B s W ok T B R A A A
BONFFIE A R, 0 TR R AOR ) - 5 S M an i i) 55 0 n] Dk R AR R AR . R
AR A 2SI AR 0 IR IR AR AN - S AR F A5t T ORI VR B I 2

)5 A A 2 A T IR L UE T A0 S (E AR T2 R 0 B S A A AR R AR S T e
(1) FEAEMY), WeRAEMEEZRF RS AEYSE, &R RSE S E X
TEHT 41
(2) TR, s, BErR. midl. ZdsE, T ORIERE R LRI MESh ) B
BB R TET 41
(3) HIEGEYAREY) £ T 0 SRS, ey R R RIEPIRE R . R
AR RIS TR I E Fia b, 5 ORAERE A L3RG RUEY) £ 5 0 3 A 3 AR AR S B 45
AR E R TET 41
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6.2 WEHRE TIRENSHEIRE
6.2.1 BHEHIFKIR

BRI EEA: (D L=l (20 ATFRER SCIREHR

NT I RBATOIRERY, S KPR BE R B A ] o s PR s 2, A rh SO e (b L
WL i J377) M web of science S5 [ SCHER %L FFIRAT 1 ARSI B REVEROE . JE I AE AR 2L
MR IR Zn VRN e Ak A, R T I AR Zn BEPERT AT, SRS AR DL AR
DT B SR B SCHR(Li et al, 2019): 1) Zn & HIEFRME— 7539, ERAERH TRMNT
FIVE A RN, JRERAE N B IV A . 2)3E e R Y e MESh ) B
BRIV, SAGEE R EGE . 3) ECio R HEEG I, W nT LAAEEE T HE S ok . AR
W+ I &R R R EE A &K, W pH. CEC fl OM #H47 H 35 S &il4) .

6.2.2 ¥HERYT] M FI R

(1) s FH [ Py SMAUBAT LA S A PR R0

(2) PAERHIBEAEY, ARRTE R BACREY R 1 205 A EY (EkE A
TITCE MR AL IR AR RS (AL E R . AL AR . AERT
REFIIEIL T, A LB E Y R R E B . FEAFIRSEAT T, 5 PRt A S A S S ] 4 2%
Fe A G — IR EFE

(3) Lot I B SAR R T35 AT BORBRE, SRR A i R A S 06 = IV 1 S 06 4k
i (ZH GB 15618 GB 2762, HJ/T 166 1 NY/T 395).

(4) Xt FARPs M iR s da ot , ARV L SEIR A aE AR RS EE T AR

6.2.3 ¥IRAFHIE

PRI S A S I H b I e, ORI AR S TR R, R SRAT Y K ok
A, Ky sk N an R
(1) AR 7 VA RS 2 AT 2 W A SRS e 7 1%
(2) JS7REHRAE STHR B3R A2 3B ) B2 F I R AN PR 28 0 (G, 08D, IR AR S
-RUNE R FAG TR I BEVE ROV H s ECys
(3) CERRZIC R BEMEIRIG TR 55 1F, a3 pH. AHLB AR & 5. 5%,
(4) BPEue Bl MR A3 H I Ge T o b 5 ik
(5) MTHHFEIE A (3R ARG X 3805 e A 5 F v ma 000, HARIE
ParT R
(6) IR ) B T RN A R T ORUE 8, AP TS R A 1A R
(7) fifide - HEANHE R T 3R S BV E Bt HA IS 0T 7T 0o o ZBCR AR T EASE 0 20 A 0
BT, JHRIE TSP R B B, AU H TR 5
(8) HHIA]GALS K ol I TR AERI 8, TS Sk MR8 B Jeii AL LA L2k A, [RIIREBE A2 DA 2514
1) N K A 50K B [F — X F — W ek ge 0, R il E B M s s 2) FEahcR
B v AL BNUAE i B0 AR HE T V2 BT SR A RE 7 3D FiAty (A B0 AH DG 2% AR IR W] #5252 1k

CHERAERTED, ARAE R AR AT DAl 5
12



(9) BhZERYD . JCAHESH YA 138 AR S R AT DG A A HR PR R L2y S T e VA 3% BRI VP A
6.3 HEMEEA—K

6.3.1 FAIREMZBURBIT— U BEEIE

FER FH SE 58 58 AMIRAN ISR AT 1) 453 P Kt 4 3 B 1) S S R (L I 6 25 L& 2 AL
2o FIF CAT (5 TR Rk o R A7 28 ) S S @ S ) IR E AR, R AN R 1]
REL U PR B P P VA — A B 2 — AT PR ISP 1] i, DA B S 56 = 0 M0 FH [) 2 B G156 L
ZESt . WUEREAH BRI, W DRYEFEAE L rp 2R (IR P ) 20 3R BAANR Y
ZACR T REAT B AL L

6.3.2 FIALRFMHER FRESHERE

FER A SEIG 2 L AMIRAS INZRAT 10 75 PR B0 HE 5 10 L SR S B MEAE N, FEBE BT
(NOs+ SO4». CIEe) Mgl —E R IEIEMH, XA Rt 2 BOKE G 8 1 #rE, Jf
5 B < 0 T B R E AR AR R Ok . R A P BE A o e b R T VBB
SRR T AT LLS C1 P BRI S A0 J7 1 Me-Cl 2850, izl 338 o f e B 58 <
BT IR AIE o Pt LA AU EE % FEAE BE A S 5 RN o DAvE R A BE I B 1 A RE R RRSE, A ke
PR R AR e A B - 345 21 0 RV B R IE B A B AR A T

6.3.3 BN TIRFNEYERMERF P — LR

(1) A RS
K TR AR S TR bR IR S A e O s FE B, ks IR 5 A R
TR U B - RN 56 SR S OB A, HE TRk AN [R1I 2 26 0 A g 1 A% 1) B 1 38 1R A
(ECx)o
1) FiE- R i 24U
Zn BEPEEAE LS log - logistic 77 i it 2k (Haanstra et al., 1985)4:

_ 0
_]_+ =)

Y YR TR B B VAR T BRI 23 (%), X log(MsE
+3% Zn WREE), YoM b NIASEL, M A ECio M ECso i HARXT BB « R FH 7 - RS A5 7Y
A (Table Curve 2D V5.01)it 5. . W& #1515 RIAH B 95 %EAF XA
2) AR E BRI oS RAE

TR Zn FTREXSAS A 28 p R I hormetic 28, B4 2Rk 1) A KAEARIK
FEI) Zn NG, 755 - SRt 2 BT B #E A RSN A5 A (Bze et al., 2021)4004, Hi Table
Curve 2D V5.01 #l&, HFEWF:

+

100
1+{100_ +(100— )—}exp[ In /]

EANRA, Y R TIEL S () A5G X NE3EF Zn B E (mg-kg!); a. b
cHld2MENESE. 4kl 10 F 50 B, 3 ¢ 255 XA ECo il ECsoo
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(2) FhiashHE
Xof TR 2% i, SR SCHR TR R FAE A AR 3 B EA I EE A 2 L T,
K F A 8P ASE TR A i () S 1) D7 V238845 L AR A A PR o T &1 B A1 18 L 3 o ) 52 i
T2 B Xof 3 FHASE AR (1 P A7 0 Mo A R YD, B SE e 2 85 S R 30 R AR E] 1 & Miont L3 R M
JENE 2 525k TR A B 1 [ A SRR (oo DA 2R S 453 (10 S0 A 5 9000 A 22 i) ) i
ZE RN /IN AR AT FURISR AR SR 1T &SRkt AN RIS RL IR (o o ARFE DR AL SR AR IR 15 1)
HE SR vh L TR SR R T RS Y BT R RSE A (1 T B M U ECxe
Logio[ECx]= axpH +bxlog1o)[ CEC/OM/clay] +k
CEC-FH& 73245 (mmol/kg 1-);
OM-FHHLi & & (g/kg):
Clay-Fi L0 Y& & (gke):
av b—LIRME S HOR R,
k—1Z MR L f % Zn 75 3 10 [ 43 USSR R .
(3) AR
F A RPN b R (0 S P F 1 B ECx H— B — @ L% CR[A

pI. CEC 8 OMD. 1[G # WAL 40 |2 2365, Sk ECsi o

i N EC H—1b %% 5 24 T i1, ECsN n AN ECs (I°FIME, n AiZWF EC AN E. Fb
PN AR SR B PR B — A A PR AE — e R B YEBR T M R R .

6.4 FIRYMHERBMSHEESEERE

(1) VAU 7 A it 4240055 bR £

Wb B FBE 3 AT R AE AR 28 XU PR R o 0 858 T B AR e S5 AR BRI 5272 (Wheeler
etal., 2002). V)RR 73 A SSD VAR HE T A RIIFIO T 15 G URME 2 AR I (Van et
al., 2002), LM AT R HCKE AR IR B B R 4 2R A, SKBL R AR AR 2
BRGKF RGP o %7 B A S RGP AN R FR PPN 28 506 T [R5 G420 (1) W B A
RERS B — > A P dieid , i A= a3k A5 B0 FRY) A B PE A &K B XA 704 IR AR,
A SRA B2 53 A1 8 25 550 4 30— 0P 1) 5 3 22 00 M 31 A ) Bl B A IR R AN i M
WZE, 12 YRR F A EAE I SSD VAN AT PARRARIX — AN E M, R ARI A A ] R U A
#2 5t (Newman et al., 2000). SSD JABE AT DAAYG el B %, TH B AE 2 Lhfd] (potential
affected fration, PAF), H LARAEAZS RGE B B2 AR R 38 7] S #E 5 Y — 8 Ok
PR FE RS iR

AW Burrlll bR 80L& DA UK o At 2. b ER, WAk A Log-normal |
Log-logistic. Weibull A2 Gamma %5 % H i) 2R 70 A bR AL, 70 AN BB AT &, &
SEA R 7 A M 26 I LU BRI A RS L, e R R R U 7 AT T 2405 R K
BurrlIl 2 b8 i 25051 -
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1

()=——
[1+(-)]

y— R, %;
x—aEAE, mg/L;
by ¢ k AREHI =S
(2) fEFHIKE HCs HE 2

I AR A RO R A # I R 0 — B — e RIS, SRS H Burrlll A AR
HIEFAE T VR R A 2, SRAS I T AN IR 95% £ Wl 22 421K HCs 18 -
A EEE HCs 10 TH 5 A R B R 22 A Tl 7t 444 (Commonwealth Scientific and
Industrial Research Organization, CSIRO ) #& fit 1y i & # £ BurrliOZ ( http :
//www.cmis.csiro.au/envir/burrlioz/) . ¥+ 5% 5T 245 HCs A2 st A, K15 HCs {17
DAY .

[HCs]=f (pH, CEC, OM...) +k

FTAHMERE R L HCs T 1 FIR AR AR . Forh, 2RV bRiE DA T LR

THEAXFIR A F 4% pH.CEC H1 OM HUBEARNIESARE 1) 71 55 B SR ARAT 70 B brift .

Cumulative frequency (%)
[y
Lo e =) oL =
=] (—] (=] (=] (—]
1 l 1 1 1

<
!

2.0 2.4 2.8 32
LogEC,,

6.2 NI A UK EE 73 A HE S HCs AR R ]
6.5 ETRENTIRPFEEEES

AR TR B B A R T R IR SN N B 72, 25 AR E A B 1 A
43 (Co) [REEIE 1 W] AT AN 25 R A IS T 238 (3G 1, b3 rh B IO R B ME (B (PNEC
B AERESBEZM. N1 24, @ E PNEC 5 HCs i 2 81 & — NPl R 7
(AF, — &N 1~2), R AXFR:
PNEC #=HCs/AF+Cp
0] F B R MR 2k T AR A IR B Fh A S AR B W) AR R U — AL A
BEPEECE A ER AR BB AT B2 ) 7 V20K T S s R ) A A HE B S RS S I DL

AFEHEPERT 1. MRS EREARIE T2 R, A28 e A1
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RERER B 34T AR, HES A BIE s 1 R REAT IR, AF BUEDN 1.

FESEAE 52 I LT FHE A OOV B, Wl i 5 LI PR T SHE D it — BT AT,
H A0 O 8 e L3 B M 770 D A ik, 5 R G IR I 5 e R =1
MR BRI AT L5 -

6.6 RIPETREHTRFFFEERIA

FEREAPRAEHE T tH ORI A 25 22 0 IR BRI SR L o o T BUE AL o, — R B 2
AT, AL mg/kg.

7 XSChEAAREREIN

T A 25 XU ) 3 e P v ) s 1 ) o 0 ] - S PR 50 3 e o) 1) B AR, A
brdE R B B e SRR, R UOINPRER [ g PR S UE (W B A AT, BT AR KR,
S ST B LI . AR A AE SR OUIE N XA SR REAT e . BT 54T
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1. kiR

BiR 1 ETESRERTIRFFFEEHEE R6

16 AR EAL AR5 SR o TR R EINK: 7 A Zn IBRIR ERVNINAKT, 3

NEH.
B 1.1 AR g R AR AL
pH pH CEC/ Clay Zn
Order Site Type OC/%
(1:5H,0)  (1:5CaCl)  (cmol*-kg") (<0.02um) /%  /(mg-kg™)
1 Haikou Laterite 493 4.12 8.75 1.51 36.1 57.4
2 Qiyang Red soil 5.31 4.54 7.47 0.87 46.1 75.6
3 Hailun Black soil 6.56 5.36 33.60 3.03 26.4 53.5
4 Jiaxing Paddy soil 6.70 6.40 19.30 1.42 41.2 90.6
5 Hangzhou  Paddy soil 6.80 6.72 12.80 2.46 38.9 119.3
6 Chongqing  Purple soil 7.12 7.02 22.30 0.99 27.3 106.8
7 Guangzhou Paddy soil 7.27 7.25 8.30 1.47 25.3 33.6
8 Lingshan  Brown soil 7.48 7.27 22.70 4.28 19.9 68.9
Chernoze
9 Hulan haot 7.66 7.29 22.70 2.66 27.1 442
m
10 Gongzhuling Black soil 7.82 7.31 28.80 2.17 24.6 62.8
11 Shijiazhuang Brown soil 8.19 7.49 11.70 1.00 21.4 53.8
Loessial
12 Yangling 8.83 7.56 8.46 0.62 27.5 56.5
soil
Moisture
13 Langfang 8.84 7.61 6.36 0.60 10.1 33.8
soil
Moisture
14 Zhengzhou 8.86 7.65 8.51 1.57 16.3 44.5
soil
Irrigation
15 Zhangye 8.86 7.71 8.08 1.02 19.6 56.3
desert soil
Moisture
16 Dezhou 8.90 7.78 8.33 0.69 17.6 46.6
soil
2. FEILEPEFTAREDTENE R Zn BT E-H R HZ
AL S0 B3 R T A 0 A B ) % T AR AR TR AP T AN [R] 2% AN R 7 BE A

THE Zn (BF 95% B 5 X 8] H ECio Ml ECso) 15 BRIME . LA X N N R AE & (y), Zn KI5
BAARE®X), 2HFE- AR, WE 1. F—%& SN E— HIE AR H S b
B Zn PR ZE R (B 2.1). BEEEEREZE RN, MR A K EZH TR, AWK
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FERIHE— I, AR AR AR KR UM TR AR AR, K& BerRE
SR R R 22 4 g ey, AR R R I KR IS T hormetic XM

120 LS | 1201 HH
\’?120 o Gz X 3 /'// —A X N
<100+ _ ,;\\ =100+ - N 1004
g ) ol N € gl
£ 804 tomato i\ E 80 tomato B\ “:.: 80 tomato \
£ 60{ + tomato 1 .z 601 + tomato B\ £ 60 B Lon;ato 4
= barl A | = barle A | = arley 4
2 401 bzilz | B4 barle§ NER * barley *’?
o\ © \| o . \\
E 204 — Chinese cabbage LA £ 204 Chinese cabbage £ 201 Ch%nese cabbage A
0 +  Chinese cabbage N *  Chinese cabbage 0 * Chinese cabbage \
001 01 1 10 100 1000 001 01 1 10 100 1000 0.01 0.1 1 10 100 1000
The dose of zinc(mg-kg™) The dose of zinc(mg-kg™) The dose of zinc(mg-kg™)
_120 GZL | _120] vL | —120] LF
X - X B
=100+ e =100 e =100 -
g 0 2 \ 2 -
g 801 tomato D\ 5 801 tomato \sf g 801 tomato :\A\
2 60{ + tomato ‘A |2 60| + tomato : 2 60/ * tomato A
= barley ] barley S| = barley <A
E 01 barley B E 401 . parley A\ E 401 . barley A
£ 20{ — Chinese cabbage A& 204 Chinese cabbage A E 204 Chinese cabbage S\
0 +  Chinese cabbage . 0 ¢+ Chinese cabbage N 0 = Chinese cabbage \
0.0 0.1 1 10 100 1000 0.00 0.1 1 10 100 1000 0.01 01 1 10 100 1000
The dose of zinc(mg-kg™) The dose of zinc(mg-kg™) The dose of zine(mg-kg™)
_120 Siz | ~120 77 | 1201 -
s 3 g S \
=100+ — — N\ =100+ — =100 = 4
g e |2 N | &
£ 801 tomato . 5 80 tomato %\3 £ 80 fomato ;\
2 601 s+ tomato \ g 604 +  tomato DN qi 60/ 4 tomato W
= barley ) l-\ = barley v = barley L
2 401 .+ barley \ & 407 barley An] B 404 +  barley ‘é*
. ]\ . \
é 201 Chinese cabbage E 20/ Chinese cabbage N é’ 201 Chinese cabbage \
. *  Chinese cabbage \ 0 + Chinese cabbage \ . ¢ Chinese cabbage \
001 0.1 1 10 100 1000 0.00 0.1 1 10 100 1000 0.00 01 1 10 100 1000
The dose of zinc(mg-kg™) The dose of zinc(mg-kg™) The dose of zine(mg-kg™)
120 120 ) HK | _120] QY
2 9 _— X
1004 — S0 ——— =100+ —
2 S enl \ 2 h
g 80 tomato % 5 tomato 3 T 3 tomato A\
2 60| + tomato ' @ 604 * tomato \ £ 604 + tomato Y
= barley 3 £ barley " X = barley s
g 40 barley 1 sz 01+ barley . 2407 . parley \s
o) . \\ Nk
é 20{ — Chinese cabbage A1 2 204 Chinese cabbage .y, é 201 Chinese cabbage N
0 «  Chinese cabbage ) 0 ¢ Chinese cabbage 2 N 0 ¢ Chinese cabbage \;\\‘
0.01 0.1 1 10 100 1000 0.01 01 1 10 100 1000 001 01 1 10 100 1000
The dose of zine(mg-kg™) The dose of zine(mg-kg™") The dose of zinc(mg-kg™)
120 e oL | 2120 Teoax | 120 . HZ
g g < 100 — "\
=100+ —"\ =100 — z —
§ }\f‘ E )\\A\ E 80 ‘ .\\* \
g 80; tomato by g 80 tomato b E tomato 3*:;
£ 60 * tomato A 2 60| + tomato A z 60 ° tomato »
= ~— barley ]\ = barley A= barley 4
2 400 . barley i | 2 401 . parley 2401+ barley A\
o . . A
é 20 Chinese cabbage \ E 20. Chinese cabbage E 20- Chinese cabbage N
0 *  Chinese cabbage A 0 *  Chinese cabbage LN 0 ¢ Chinese cabbage \
0.00 0.1 1 10 100 1000 0.01 01 1 10 100 1000 0.00 0.1 1 10 100 1000
The dose of zine(mg-kg™) The dose of zinc(mg-kg™) The dose of zinc(mg-kg™)
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_120] cQ

9 .

Swo——————

g A\

g 80 tomato )

2 60 + tomato 0\

= barley A

E 401 barley .‘p\

= 204 Chinese cabbage \

= : o\
0 Chinese cabbage N
001 01 1 10 100 1000

The dose of zinc(mg-kg™)

BYEE 2.1 JE T AN FEREIIAA 2 mOROBFAE 16 Tl 358 rp 770 B s ML 28

3. FRILMP Zn MAFERREL RHEFEEHE

K H log - logistic BREIUL G AH S B - S SL 2k, B0 1 & A2 PN P hn IR AR B2
PEBME(ECK) (R 3.1). 16 F L3RR A K 1) EC 1o F1 ECso 43724 73.03 ~ 529.82 mg-kg™' il
286.23 ~ 2087.50 mg-kg'.

M2 3.1 A4 Zn SR RIIALZ S0 25 1 B (mg ke ) -

Soil tomato barley Chinese cabbage
location  ECio(mg-kg™") ECso(mg-kg™) ECio(mg-kg™) ECso(mg-kg™) ECio(mg-kg™") ECso(mg-kg™")
73.0 286 109 572 91.7 315
HK
(23.3-229) (116-493) (42.3-283) (438-746) (53.3-158) (251-396)
75.2 298 102 457 100 429
QY
(33.1-171) (209-424) (88.5-118) (430-484) (82.0-123) (394-467)
233 1036 253 930 224 746
HL
(94.2-576) (787-1363) (147-434) (762-1136) (110-455) (552-1007)
394 1175 252 1110 331 725
X
(265-585) (1040-1328) (130-491) (917-1340) (204-536) (593-886)
250 944 346 1206 271 918
HZ
(137-458) (788-1131) (181-660) (940-1548) (158-464) (777-1085)
257 846 263 1103 282 534
CQ
(95.3-691) (618-1157 (126-550) (815-1493) (116-686) (367-777)
405 1232 366 1385 236 691
GZ
(324-507) (1150-1319) (238-562) (1194-1606) (59.3-939) (410-1165)
436 1393 498 2088 311 1436
LS
(195-979) (978-1983) (267-927) (1629-2675) (167-579) (1125-834)
405 1216 421 1266 385 1058
HH
(256-641) (1062-1393) (191-927) (890-1801) (245-603) (920-1216)
428 1706 530 1875 425 1123
GZL
(221-830) (1396-2085) (302-931) (1470-2393) (296-611) (978-1289)
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YL

LF

SJZ

77

zY

DZ

273 1196 197 1431 252 830

(163-457) (1007-1421) (112-344) (1202-1703) (161-396) (696-990)
307 1379 245 1539 249 631
(171-552) (1136-1674) (170-354) (1345-1762) (120-518) (469-849)
218 1989 302 1746 256 597
(106-449) (1504-2632) (122-745) (1205-2531) (96.9-674) (405-879)
350 1096 265 1875 350 1096
(195-628) (882-1363) (145-482) (1488-2362) (195-628) (882-1363)
412 1152 384 2004 435 1096
(179-948) (806-1645) (231-639) (1674-2400) (232-816) (841-1428)
366 1062 255 1670 172 849
(218-616) (865-1304) (168-386) (1458-1912) (115-257) (732-985)

4. BIRFHUEMNKRIEMBIBERZEN
4.1 HxETF

7 Pk g Zn 18 1 BE (BECso) PR BE R F W3R 4.1 @ B E T Zn 5
PERRE 5 M BOR A IR RIS R, W3 4.2 (Qin et al., 2020). +-3% pH X ECso {1221
HREFERMW ., {EEA G5 N5 ZANMAF CEC J5, R? TP, CEC %f ECso(P>0.05)JC % 3 5200
ECso 15 13k ot 2 18] 1) (87 BB 22 e 2k D7 F2 3R B, pHL 2 s M AR IR0 458 Zn #3111 B 2 22
Rz . ik, #4017 LF 5 pH Ml CEC BIAHIGMEGE 4.2), DA IE R H RS 0 35 MR 40000
Bt 4.1 ASEIMRBE L3 Zn 1935 P R (B (mg k- 1) bk e Rl

Site ECio ECso LFio LFso
HK 32.0 (2-469) 876.1 (395-1945) 1.7 3.2
QY?® 456.8 (212-985) 891.6 (617-1288) 6.6 2.6
HZ 99.9 (26-385) 2712.3 (1625-4527) 2.3 2.0
LS® 707.1 (308-1625) 2835.5 (1740- 4620) 3.0 1.7
GZL® 2162.2 (542-8614) 3576.4 (228-56205) 43 1.4
YL 1847.5 (2822-12089) 3023.7 (475-19240) 1.1 1.0
DZ" 1357.9 (726-2533) 2938.9 (1875-4605) 8.3 1.8

BE2 4.2 WRPE IR 755 Ak 5T 2 T8 4 [ VA A AR

Regression equations R? Significance level (P)
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model independent variable

NL logEC50=0.734+2.683log(pH) 0.436  0.003  0.003
(m=16)  logEC50=0.254+2.823l0g(pH)+0.324log(CEC) 0.466 0.007 0.002 0.203
10gEC 0= —1.859+5.372log(pH) 0.552  0.034 0.034

logEC 0= —1.981+5.229l0g(pH)+0.224l0g(CEC) 0.448 0.135 0.071 0.821
L logECs0=1.319+2.375log(pH) 0.819  0.003  0.003
m=7)  logECso=1.117+2.136log(pH)+0.373l0g(CEC) 0.930  0.002 0.002 0.041

logECsi=0.474+2.1441og(pH)+0.2771og(CEC)+0.362log
0.978 0.002 0.001 0.036 0.051

(EO)
LF LFs5=7.604—6.685log(pH) 0.814 0.003  0.003
(n=7) LFs55=7.869—6.373log(pH)—0.488log(CEC) 0.700 0.018 0.010 0.460
4.2 EHHET

6 F At 45 Zn B EENE BB (ECso) FIEAG R T W3 4.3. N 1 ¥R L3 BT (pH. OC.
CEC)X A T IS, X EATZ MK REAT T @A, I RRIER 4.4 o £ =R,
pH 2 2 A R 45 i w0 FH 4 o B EL R i BN 3R o B AH DG R R80T A, 240K F- 5 CEC
A OC HAFAEARNFFEE R IEM IS, H CEC M1 OC 255X 2 Ak R 1 S B i 1] 6 222 K i sk
N I, Xt zZn FPEBE S FEET LIERES B 2 B RET T 2o RIAS T,
TS I TSRS (3% 4.4 F T F i Bda ke IE .

ff2E 4.3 AFE LIS Zn (731 BI{E (mg ke-1) LR T

Site ECo ECs AF1o AFso
QY 42(37~64) 391(376~507) 1.31 1.38
JX 619(385~1448) 1132(813~1896) 1.48 1.40
LS 1016(529~1556) 2136(1585~2991) 1.70 1.44
GZL 822(295~1565) 1676(1260~2741) 1.73 1.44
SIZ 458(153~986) 876(496~1481) 1.69 1.43
Dz 509(262~704) 1219(966~1474) 1.74 1.44

b2 4.4 BALIA 75 84k o7 2 8] 4 [ VA 5 A AR

Number Time Regression equations

1 14d ECs¢=134pH+13CEC+2040C-698 (n=6, R°=0.96 p<0.05)
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2 14d EC10=57pH+11CEC+660C-367 (n=6, R*=0.92 p<0.05)

3 1.5a AFs0'%2=0.017pH+0.0006CEC+0.0030C+1.2825  (n=6, R’=0.98, p<0.05)

4 1.5a AFo'%%=0.13pH+0.003CEC+0.030C+0.583 (n=6, R*=0.98 p<0.05)

4.3 BREIEMBIRER

A R AR, XS24 sl R B AT A — AL B, 57 1 HIEVER S Zn
BB M E ER R, VBN Zn MAESTFIERAIMRACR 4.6). XS me 7 31
JRAS B M RE R IR R LUK 5 3 X R 2 A (Ko o H 3 o Rl - TSR E L3
Zn FIFEVEBE . PRI, YBT3 21 DI Fh (16 YA 5 Bt 34 i 2 222 0l
FxF HEAT TR A, HES T Zn XPRFEDIR I BAEBIEGR 4.5), I T HCs 9HES: .

By 4.5 JET R E A 21 VPO HE AR B ) B B SE HdE

species Evaluation of pH 0C/% CEC/cmol'kg!  ECio/mg-kg!
the finish
catalase enzyme activity ~ 7.32-7.43  0.63-1.00 — 189-193
urease enzyme activity  7.32-7.43  0.63-1.00 — 216-225
castor-oil chlorophyll 8.30 2.17 — 110
plant content
Ryegrass ground dry 6.50 0.02 18.7
weight/root dry 243
weight
radish biomass 7.95 0.75 35.5 121
amaranth biomass 7.95 0.75 35.5 62
wheat production 7.32 1.00 7.43 161
rapeseed biomass 7.32 1.00 — 119
phosphatase  enzyme activity 7.32 1.00 — 204
sucrase enzyme activity 7.32 1.00 — 106
alternanthera  root elongation 6.85 0.80 — 125
philoxeroides
lettuce biomass 7.26 1.26 29.35 95
barley Root elongation  4.93-8.90  0.60-4.29 6.4-33.6 105-629
microbial Induced 4.93-890  0.60-4.29 6.4-33.6 48682
process nitrification rate
tomatoes biomass 4.93-890  0.60-4.29 6.4-35.5 78-656
Chinese biomass 4.93-8.90  0.60-4.29 6.433.6 36596
cabbage
green peppers biomass 6.80-8.90  0.69-2.46 8.33-12.8 78-103
rice biomass 6.80-8.90  0.69-2.46 8.33-12.8 295-309
mustard biomass 6.80-8.90  0.69-2.46 8.33-12.8 60-94
corn biomass 6.80-8.90  0.69-2.46 8.33-12.8 403-412
lettuce biomass 6.80-8.90  0.69-2.46 8.33-12.8 49-52
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B 4.6 ZT 21 DR ERbR) A — AR EEE Y2 35 [ A R R

Species The regression model R?
LogEC0=0.162pH+0.1220C+1.058 0.753
Tomatoes, green peppers, | 1 £ ¢16=0.163pH+0.1060C-+0.003CEC+1.036 0.759
Chinese cabbage, lettuce, LogEC10=0.178pH+0.1580C+0.848 0.666
mustard, heart, rape, amaranth, 0.736
water peanut, Castor-oil plant, ~ LogEC10=0.181pH~+0.0890C+0.012CEC+0.752
radish
Induced nitrification rate, LogEC;¢=0.148pH+0.2200C+0.894 0.648
catalase, urease, phosphatase, | b 0 149pH10.2020C+0.003CECH0.868 0%
sucrase
Barley, wheat, corn, rice, LogEC10=0.122pH+0.1440C+1.352 0.695
ryegrass LogEC10=0.124pH+0.1030C+0.007CEC+1.295 0.739

5. HCs S 5184E
51 AEMFKRLES Zn A SSD ik

rh ] L35 AT O 2 AR b (R M 22 e K, MR s ) 5 B R S A R pH AL
CEC. OC %, Rk 387y VUL R 315 5 (3R 5.1). F& T HIEEFBIME R 21 i Al
& SSD i £k, 7055 E =2 310 4 AR RS, Wl 5.1 R X PUFR 135
FAVEL S T b [ SR A rh R e PR RFE o E DU R SRR A, RS . JKAE AN B B
FE AT, R EAT R Zo #F A, T ORI 5SS R BRI EY . IkAh, Bt
BT HT R ES R0 — 58 LR (95%) (1) 7] 52 SMR KR FE(HCs) . 4 Fh LI HCs {8
730N 38 mg-kg (B PE T38). 106 mg-kg ' (1% T45). 217 mg kg (B 1-438)F1 155
mg kg (WA K 5.
Bt 5.1 #R%% pH fH. CEC. OC %%, 43R 11855 g U 2 g 7Y 31 55t

Soil type pH CEC (cmol/kg)  OC (%) Clay (%)
Acidic soil 5.0 10 1.0 55
Neutral soil (including paddy soil) 7.0 15 1.5 35
Alkaline calcareous soil 85 10 1.0 20
Alkaline non-calcareous soil 75 25 3.0 35
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LogHCs = 0.806 + 0.218pH (R2=0.830, <0.001) (1)
LogHCs = 0.564 + 0.218pH + 0.0970C (R? = 0.790, < 0.001) (2)

LogHCs = 0.383 + 0.218pH + 0.0970C + 0.01CEC (R?> = 0.756, < 0.001) (3)

5.4 HCs B9 H 8] 3611E
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