)
EF0E 5 2L 4

: $15 % 452 I 2020 4F 4 A
Eco-Environmental . .
Knowledge Web Asian Journal of Ecotoxicology Vol. 13, No:2 Apr. 2020

DOI:10.7524/AJE.1673-5897.20180814002

FR/ANE, A BRI, 45, 4 FhBE3ERT 138 Mn $412 SFURME B 2 A MERPSE ). A ST 4R , 2020, 152): 252-259

Chen X H, Bai Y J, Qian X Y, et al. Study on accumulation and transport of Mn in four vegetables and their edible safety [J]. Asian Journal of Ecotoxi-
cology, 2020, 15(2): 252-259 (in Chinese)

4 MEESET 1 Mn 355 REUSER 2 AR S M5

R, G ERA, BRI, WARAE, AR, AWK, MEE, ETHhRHE, R,

LT IRIE A FH R I, £ 200233
s HHA .2018-08-14 FHHEH:2018-11-22

FE . N PR (Mn) 5 Y B3 2 e v RS2, DL BT R LAY 4 RhiE S AR, CA B, CS; BT EL, VU, 33K,
SOYHIRIGAT R, R P % 2k - HAR I P98 1 AR 58 Mn &8 86 BF T BB 38 AR Wi A8 4k DL M 4530407 Min #si5 BB
TEIFRETHEEREHZE 2T L% Mn MZ2BIE, PFREREY, Mn X 4 FHEse 4 K FRWDATS BRI &5
HIHIBIS , SO F1 VU Xt Mn (il 57 B3 T CA Al CS, Mn FEFELE SO B2, LI CA CS Fl VU (=5 FIARHEE, v
43 Mn &= A/NHEF R SO>VU>CS>CA, SO Al & #4r Mn &5 13 Mn &8 58 WX H0H 6 (P<0.01), Fifth 3 Rk
BB Mn S5 1 Mn SRR BEEEHMISEP<0.01), RIEHH LS Mn & H % 2R, S A5 300 1)
+ 4% Mn 22 4= B TR X 8] 4 . SO 992.5 ~1 097.3 mg-kg™' , VU 2 607.5 ~2 910.0 mg-kg™' ,CS 3 147.5 ~3 494.6 mg-kg™' ,CA
3618.0 ~3 9215 mg-kg™' . Mn {54+ R &F RN L /E i BERME CA .CS Al VU L BB A,
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Study on Accumulation and Transport of Mn in Four Vegetables and
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Abstract: Four kinds of common vegetables (Capsicum annuum, CA; Cucumis sativus L., CS; Vigna unguiculata,
VU; Spinacia oleracea L., SO) in Shanghai were chosen as experimental materials to study the impact of manga-
nese (Mn) pollution in soil on food safety for vegetables. Pot experiments were conducted to investigate the varia-
tion of vegetable biomass and Mn transfer/accumulation in different tissues of four vegetables under different Mn
concentration gradients in soil, and calculate the threshold value for Mn in soil based on food safety for different
vegetables. The results showed that the growth of four vegetables was promoted at low doses of Mn and inhibited

at high doses. VU and SO had stronger tolerance to soil Mn than CA and CS. The contents of Mn in four vegeta-
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bles increased with the increase of the Mn concentration in soil. Mn pollutants were concentrated mainly in the edi-

ble part of SO, and non-edible parts (roots, stems and leaves) of the other three kinds of vegetables. The order of

Mn contents in the edible parts of vegetables was as follows: SO > VU > CS > CA. Significant logarithmic correla-

tion was observed between Mn content in the edible part of SO and that in soil, while significant exponential corre-

lation existed between Mn content in the edible part of the other vegetables and that in soil. According to oral ref-

erence dose (RfD) value of Mn recommended by US EPA, the prediction intervals of Mn threshold values in soil
were deduced as 3 618.0 ~3 921.5 mg-kg™' for CA, 3 147.5 ~3 494.6 mg-kg™' for CS,2 607.5 ~2 9100 mg-kg™'
for VU, and 992.5 ~1 097.3 mg-kg™' for SO, respectively. Mn contaminated soil is suitable for planting vegetables

of low Mn accumulation, such as CA, CS and VU.

Keywords: Mn; vegetables; accumulation; translocation coefficient; safety threshold; soil

i (Min) 2 A ) 4 -5 1 5 A6 A 3 20 BT 2 75 B B
WICRZ —, HXHY 6 A R e A 25 1) 1
B 45 1 R Ak B T M A 5 AN TR AR AR T
Mn W2 NRUNHNEFRER, UIEXT Mn BFR 3
BAE T TR B X NRERR 2™ SR, SR
FASE S 157K T 0 45 S 35 -3 vh M 3 o
A= B A A H 25 2 2 560, Aok, &
A AR A 8 P (5 Tl FH sk b A B 3¢
iR Ew 7 NIV 7= 5 3Ll O 157 W 2
()52 B A L B A A FH ) AR5 Tl P e
B Mn o i RS Rl b A2 B AR S A ™ i
%4, CAVCRM, B8R Mn XA AE
Wi B % SSREARAVED A 77 0, 5% i 7
A AR E Y S R AR A Mn Sl B
WsEAG 3 25 NS, R i AR A R i, A
& Mn HEA T SRS S A4 AR [CLE B E  FI/R
DMFERFCAE , 520 AT 0 L4 R G N8 R G IE
WINRE, XL RGN R Ge = dp R

AXFF Cd . Pb As Fl Hg A HESE , FkE+
5 Mn 5 Qe Bl b B K, I, i 2
A K HE Mn ¥5 G (B 58 55 Al A 55, A Y 4
PR bR A e R bR E AR X Mn & &=
M RE T i T AR e TR s R T R R AR
FH AR, Rk Mo RFR P A 5 O
JHRE P HE AN R I ) [ 8, AR FFGE B H R 4R 5 B

HOLERE S, HFFE Min X it i A= 1) e 1) 52 ) L A i 5
TR ER ALY BB AR AR AR, I 3 i N 3 - v
Mn FHEARSEIE R, T2 T AR Gk 8 2 4
L Mn AR, WFFEESAORE O A T i e 3R
Erf Mn B (E $2 L Al 20 dle , o0 A B 0 2
Mn FME RGP 45 552 Mn {5452 B 4l
AR 7322 A M TS B AR, X PR R A ™ il B T 2
SRR A B,

1 ##l57% (Materials and methods)
1.1 5t

A28 B b T B A Tl b e {5 RS
L, BRI A+ RS R 22
A TR R R L X s, Hfi 2 TR
Bk 22T M (FLAE 2 4 mm)id 5, 345 J5A BT RREAS
A A M T R g B PR (R 1)
FEE B (R 2), Hirp Mn & &8 550 mg-
kg™, PAJC/K B AR B (MnSO, ) (AR %%, W 1 [ 24 4
VAT B i) ol 6 75 980 A 4 rh ] BB AEL Min 7
4, Mn*"J& Mn (AR B2 BAED I, 4
Feie T 2017 AEAE b1 i AR el 4 e Ak
KRN HAT , Hialiss =2 Sl Fh s FHAS Hb 2 5 0 D0 gk =
s . & M (Capsicum annuum L., & F% CA)., ¥ JIX
(Cucumis sativus L., fij F% CS) . U1 ( Vigna unguicu-
late, i FR VU)FN3E 3% (Spinacia oleracea L., faij#k SO),

F1 Ml HEEAER

Table 1 Physical and chemical properties of soil samples
FHES T2 i AL B TR IK PR
/(cmol-kg™") Ag-kg™) (mg-kg™") (mg-kg™") (mg-kg™")
pH Cation exchange capacity Organic matter Available potassium Available phosphorus Hydrolyzable nitrogen
/(emol-kg™") g-kg™") /(mg-kg™") /(mg-kg™") /(mg-kg™)
62+137 14.0+1.01 319+5.64 734.2+308 2534+753 868.5+96.7
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Table 2 Heavy metal concentration of soil samples
Mn Cu Cr Ni Pb Cd As Hg
F/(mg-kg™)
550447 121215 191225 126+33 4219 023005 96915  0.10£0.02

Concentration/(mg -kg™')

1.2 55 5%
HH RS S ERECC R — R
[i1) - SE PRI I A ) Mn & iV (69.8 ~ 5 888 mg
kg )P AR b i T AR AL Tl b s A R
P s iy 1 4% Mn 19 % 52 0 [l (450 ~ 5 100 mg -
kg™, BEFPERSRAAR LI 5 BRI R IE, X
+ W4 Mn &5 (550 mg-kg " )HI 2 4.6.8 110 1%,
B 432 Mn & 5435025 1 100 .2 200 .3 300 4 400 £
5500 mg-kg (i 5HUA Mn-1 Mn-2 Mn-3 Mn-4
H1 Mn-5), [Al B 528 FO BR(R 4658 Min-ck),6 4>
AP TTETE 3 A FAT . AR SE IR B TR UM 1 BT
i MnSO, , 73 U A LR, R b i A 258
KBEE R, PAE AR BeAR h MnSO, 78 ¥ i, H4
TS KT A G 1 256 FH A e HR 25 4l i s = 4840 T
B e O N L g oy 7 N R R L R e
P P AR UE R S R SR A
RAEH R E AR T RUE 2 FG R AR
PR BB AT R LAk SR SR A AR
30 cm 5 25 cm, B HHA I 5 ke, BIRINAFTHT
U -, 254k Bt W) S5 R BRI IRAE (R 3% M),
1.3 ZaRsCE

TR E R T B, R AR AN [ B 4
B A A a) R A5 b B R S T )RR K i 60%
VEY AR I RAR I8 L BRAE LA T K At BRECAN
RER LEHIREBRR LIRS EREE
R, FFiC ST H RO, CA CS A VU £ 9 ~15 &
AT R PR E N E Y i, SO 7E 6 ~7 JAiE AT RA
FREME Y,
1.4 FESCREES T

SR VU 439 B B g T F s R A
pH B A LT BHES 728 3 i L (N) 85 (P) R4 (K)
S IR AR A 2 BT 7 i) v iy ik kAT
iEeY

+3Erh S Mn I 5E S FEARE HI 803—2016%
WERRFREL 0.1 g FRIARE S, 2 E oK 25, F A Bkl &
B K T VE (ICP-MS, Agilent 7900) 5, 15
HA R Mn A2 2 BEAR ME HI 804—2016, 1T

FREL 10 g B, &2 00 = e L O TR, F F JEk
G S5 TR R SHEIE I (ICP, Agilent 5100)i5E

B KA R Mn 2 #% I GB/T 5009.268—
2016 HEFAMY I IEPY  RAER AT & H6 4 JE H A Rk o
Ve FRLA B Tk s, B4R 22 3R 1w 7K 43 ]
BRI TR AR A SERP ¥ VR IR
FERR U, ] ICP-MS (Agilent 7900) W 5 Mn 7 &,
MR R EE B AL S e KT, 20 BURR | 2543
A, 28 W A PR —m S8 R 1 1k, | ICP-MS (Agilent
7900)il :E Mn &t ,

1.5 #3E% Mn BRE R 7%

AWFFE 1 56 R P AR 5 35 4 2005 (target hazard
quotient, THQ)™ ™ i 3537 fif % 3¢ ] £ 73 Mn
PR (E(mg-kg™"), BEMAHEARX N,

THQ=(cxEFXEDXIR)/(BWXATXRfD)x10~
o, o BB S 5 e (mg ke )
EF NREFBIEB65 d-a™'); ED HREFEFE(70 a);IR
SRR E A H T R SR AR (A R4 335 g-
d'it, LB AR 232 g-d i) BW B IRE A 4K
FRF- 34 4 B (AR B 4% 60 kg 11, JL 3514 5 4% 33
kg 71); AT N V-3 R @R E (365 d-a™' x70 a)*",
RfD W& 118 A S % 7| i (reference dose), X H 5%
2 FH E F MR (US EPA)Z: 4 WU 5 B, & 55 (IRIS)
Je H A R rp S o G Y8 AR 9 2 % 5 i, Mn
#7014 mg-kg™'-d"®. 4 THQ {H <1, R AMXS
H bR DX A K R S T 2 SE AR 77 A i UG ; THQ
E>1 BF, a5 AR R . Bk, & THQ=1
BF TS R B o (B A i i AT BB 43 Min 119
N 2 A1l FHE (mg kg ™)

VR, SR FHIRTE 43 A1 7 92 7 4 Tl S i vl &
4> Mn & iH(Y) 5 13 Mn S ROMERR KL
R B S Mn BREE (YRR Y £
BE-BR3E Mn F i 22 (R By R, S i 3
FA PP % 4 14 Mn BRE(E(X).

1.6 HdREIITE

e di b 115 2% 5593 A R ] Excel 2003 1 SPSS

12.0 ,EERH] Origin 9.0,
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2 Z55 (Results)
2.1 A[F Mn 5 i 3065 30 i 52 )

A= i 0 Ak R R A X 4 T I i 7 1) e L
SRZEA AR, AT 3OS [R5 & Min X 4 g =
AR, 2R RV A T Mo SR
Hehn 4 Fiigk S 0y A A i 34 R I Se R b Y
RS 1), B2 e — i o 4 R 5l A7 A 1 AR B it
Pk | E Al ANt 4 R Mn FE ol
3300 mg-kg™' B, CA . CS A ¥t iA 5 K, Mn &
HE—4 T CA CS A= K B 2 B, A9
iR, R AR, R BAE AR E BE
VU F1 SO Xf Mn fifis 52 PE 5 i 46 | 24 38 Mn &
17T 4 400 mg-kg ' i, SO F1 VU AE Wi /b, SO
TGRBAT H BLIRAE LR BT, 2% 44, VU FFLR I A
R TR B AN, A5 NS B Mn BB
YR B ALY B AL (SOD) i 8 AL ¥ il (POD) il
it A S B CAT) A5 i R e i T PR NI R TAE )
FYA R (AT R Y Min 75 a2 2 ol 0 2 2k 2 B 5
TG TR, SRR A PR H & A2, Mn 6 7T g
B L fg rp 0 35 PR i T T T 1 R
A=A R IR BS54 AR ) T i 3 Mn TR
FEPRP Y B Mn B RO, AR R B NE i
AL =N I (MDA Y &5 2 B 2 BT, i)
NR I AL TR, T 305 SR AR R A b AR K 332
IR N

140
W72 CA Il CS
120 EEEVU[_1SO

100F
80
60
40

201

BT (RO /g
Fresh weight of edible parts of vegetables/g

Z
%

CK 1100 2200
FHE M i /(mg-kg™)
Mn concentration in soil/(mg-kg™')
1 AE Mn bEHER 4 MBERRTSEE
E: CA 7R THL, CS KRB, VU KIRELEL, SO SRR,
Fig. 1 Fresh weight of edible parts of four

(=)

% ) A
3300 4400 550

vegetables in different Mn treatments
Note: CA means Capsicum annuum;, CS means Cucumis sativus L.;

VU means Vigna unguiculata; SO means Spinacia oleracea L..

2.2 Mn 7855 AR EBAL ) 55 32 43 A B S B AR
RHIE

B 3 Mn &80 BT, 4 FRER SR [F
789 Mn % 532 B ER B EP<0.01)(ER 3), &
B AT Mn (1% 2 BB A7 i i 1) 22 5, AT B AR A0
Mn i K/NHERF B SO>VU>CS>CA , 251t Mn
i K/MEF A CS>VU>CA>SO, R & 1 Mn % i
K/NHERE N VU>CS>CA>SO, ¥ B VU BB 4>
o [ R E AR, BRI Min [ b b 3007 54 75 ek /b i 4
IR EIEM ., [F—B A RO X Mn i BB
FEEAR K2 S, Mn 7E CA RN & 30L& 3 K/
ZEME>HRSH] R R S) ; CS MR £ B B i Ky AR
Fra i B> 2R >R R AT i i, 2R > AR > T]
BEBIT s VU RPN & FR 07 B i KN AR >ZE b >1) &
43, SO MR 2B & /N R ZE >4 I
e EHEARCS Mn &R 341 ~1 190 mg-kg™', +
HEA RS Mn 5 T HE Mn B 4 RSB
Mn 751 2 [A] A S PE AN i 25 (P>0.05),,

Mn [8] 55 SEAN[A) A7 /Y 12 A5 532 fig 1 n] iz
FETF)RIE(E 4), iz REOTH 722 4538
£ Mn i 5 RE Mn SR ED, CA MR-
M52 280N 2.25 ~ 6.45  HR-1] £ 3843 1 %% i 24K
9 0.053 ~0.228; CS H-ZE i #5432 RN 0.430 ~
2.13 MR-A] B 512 R 0.004 ~0.020; VU #R-
2L BN 0391 ~0.808 , M- Tl B H /05535 &
M 0.004 ~0.018 ;SO H3- T &R 4r45 5 R BN 1.57
~634, 4 PG SEAR- AT 3 e is RO NHEIT A
SO>CA>VU>CS, R-Z& 5515 ZECK/NHEF S CA
>CS>VU,

YEYI X 4 0@ 1 B R AR ) vl il i 4 R AL
(bioconcentration coefficient, BCF) & 1k, R A #k B 4>
JE S Eme-kg )5 HIEE SR & E(mg kgAY L
BB, 4 Fiigi = nl 2 o0 & A R BGR I B i 2
F(E 5), A LD Mo SR, SO AT AT
oy E R R B KGN, F Mn Ak 3 1 5 (Mn-5)
Hiff) CA .CS 1 VU 1] & #84> Mn &£ R HE & T
Ik Mn b 438 R [E AZLBEZH R B SO AT 4
Mn HERZEIIE T CA . CS il VU; 7 &5 Mn Ab 3
ZH(Mn-4 1 Mn-5),SO 1 VU B &34 Mn & 4
FREPSEARE , JRM 320 SO X Mn & H A 1%
FHAh 3 PP, X 5 HABWF 5T b R R B
FHZ A MBS KT RIS JER B R i HeA —
H ) RAEYN E SR S EN S ER FERAK
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Table 3 Mn concentrations in different parts of four vegetables under different Mn treatments

(mg-kg™")
) AN[F) & Mn b3
B NGk b .
Vegetable types Different parts Different Mn treatments
Mn-ck Mn-1 Mn-2 Mn-3 Mn-4 Mn-5
Tl &#4) Edible part 320+0.56 4.19+027 535+0.14 6.50+2 .40 27.80+3.62 127.50+9.19
CA ZEit Stem & leaf 132.00+6 .01 17550+163 38597+0.87 44370+436 1 878.53+x1970 3 610.00+552
2 Root 5730=+1.14 7790+0.18 96.95+1.12 136.57+627 52782+51.7 560.00+21.6
Al &#4) Edible part 341+031 620+045 9.40+0.64 16.00+0.79 34.10+0.82 150.00+2.02
CS ZEit Stem & leaf 239+43.1 830£15.0 1020+163 5470+60.0 11 700+228 13 500+523
i Root 547+16.5 1 450+95.0 1 956+107.0 2567772 5705+185.0 7 643+302.0
Tl &#4) Edible part 620+0.35 730+0.14 940+0.37 2820+1.63 30.10+143 142+3 .54
VU ZEnt Stem & leaf 73.00+537 450+9.19 1390+813 2 470+184 3 840+157 17 400+2 063
i Root 139.00+8 49 1 150+88.9 1 720+48.1 3600173 8 480+87.7 26 600+115
Tl &#43 Edible part 850+0.24 28.90+0.57 11155+128 13620+2.12 159.00+2.12 162.00+9.69
50 i Root 540+046 5.60+0.05 17.60+0.57 23.70+1.04 333+091 5540+1.90

1 :Mn-ck Mn-1 Mn-2 Mn-3 Mn-4 fil Mn-5 3/~ £33 Mn & 540508 550 .1 100 .2 200 .3 300 .4 400 F15 500 mg-kg™' 3t 6 4B 1k B ; 34 (H
+hRUEZE  n=3,
Note: Mn-ck, Mn-1, Mn-2, Mn-3, Mn-4 and Mn-5 mean different Mn concentration gradients in soil with 550, 1 100, 2 200, 3 300, 4 400 and 5 500 mg

-kg™'; mean + standard deviation, n=3.

*4 FEEZE MnLET 4 FEEFESIBA Mn BIEFRH
Table 4 Mn translocation factors in different parts of four vegetables grown in

soils with different Mn concentrations

ANIA] & 5 Mn 403

BRI A ANRIFBAL .
Different Mn treatments
Vegetable types Different parts
Mn-ck Mn-1 Mn-2 Mn-3 Mn-4 Mn-5
HE-250 Root to stem & leaf 230 225 3.99 325 3.56 645
CA
HR-A] &4 Root to edible part 0.056 0.053 0.055 0.048 0.053 0228
FR-2£1 Root to stem & leaf 0430 0572 0521 2.13 205 176
CS
HR-AI 34> Root to edible part 0.006 0.004 0.005 0.006 0.006 0.020
-2 Root to stem & leaf 0520 0391 0.808 0.686 0453 0.654
VU
HR-A] &4 Root to edible part 0.004 0.006 0.005 0.007 0018 0.005
SO FR-A] 843 (Z501) Root to edible part 157 159 634 575 4.77 292
x5 AEEEMnLET 4 MEXATRIBA Mn EERY
Table 5 Bioconcentration coefficient of Mn in the edible parts of four vegetables
grown in soils with different Mn concentrations
=7
Mn-ck Mn-1 Mn-2 Mn-3 Mn-4 Mn-5
Vegetable types
CA 0.005 0.004 0.002 0.002 0.006 0.023
Cs 0.006 0.006 0.004 0.005 0.008 0.027
VU 0011 0.007 0.004 0.009 0.034 0.026

SO 0.015 0.026 0.051 0.041 0.036 0.029
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VEYIRR 224310 ) AR P - 198 0 4 v AL RE 7 A Sl A
2255 R BB AR R A L L R H
XA E 4 JE R TE AL RR 1SS . A AR R AL
oG 25 -3 186 D BE 1T BEAS TS BK, W FE 4 T8 Y R
BAKPS

2.3 ETEHEE LN+ Mn %42 B HiER

Mn FEBR % AT 4ok i BBl i Y e (L
SEERI WSS WG S (EL9E 3 Wi 1 S e SN S e
3 Mn ZEFEWN S REM, BT RIET
PN 4 FER SR A AT E Mn B i (Y) 5 T
Mn (X EFR(F 6), CA CS Fl VU [l &#k4
Mn &5 3 Mn & SR EEWIEEOCR P
<001), 1 SO AT &# 7 CEM)Mn % & 5 3% Mn
R R EOCR(P<0.01), FHRRBOIMK
KM SO(0.937)>CS(0.930)>VU(0913)>CA(0.864).

WA 3 [ R R B O 47 ] (US. EPA)EFE R Mn
MR K H AR (RD) 0.14 mg-kg™' -d™", ¥
SR AR A FE R BU(THQ) = 1 I3 6 i 35 ) 2 3K 40
) Mn FERAE(Y) R 25.1 mg-keg ' (B A)F1 19.7 mg-
kg 'ULE), # L LA RS T Mn BRE(E(Y)
12— AR L 1) < - HE-88 37 Mn F i 22 8] el 5
T TR R T A R SRR & A 1€ Mn
A BE(X)(FR 6), FPAEAS [R5 526 1 () + 3 Mn
B AR /N B K (™ 2 58K IR R . SO VU
CS Fl CA, HIERN 5 ILE X & % TR,
A6 SR N Y - HE Min 22 4 A W0 X 8] R . SO
9925 ~1 0973 mg-kg',VU 2 607.5 ~2 910.0 mg-
kg™ ,CS 3 147.5 ~3 494.6 mg-kg™',CA 3 618.0 ~
39215 mg-kg™', SO XN+ Mn BI{EIE B, 2
FEFRER B P Mo R {E (2 000 mg -

kg™)PTVRT IR R A 2 ) AR A - HE M U8 I
(1 500 mg-kg™ ), i VU,CA F1 CS Frxf i i) +
5 Mn (RS R I 58 T LA 1 48 21 09 AH SR o, i
5425 T CA .CS F1 VU XF Mn HA K 2, & &4
R Mn T35 9% 3822 4 0 R R AR ol

ZE TR AR R

(ARG R IR E R £ 8RR ki T
VT 4 RREE SR 1 Mn BB BEE, IR T
K bn R L 2ZOR T T R Mn (9% 2 R i
B, WFFTasHERI , Mn X820 A8 KRB %
fRE A" B4, VU Fl SO 1Y Mn fiit 52 B 5% T CA Al
CS, %+3E Mn FH T 3 300 mg-kg ™ A, CA .CS
AR IFHZ BN, & s T 4 400 mg-kg ™' BF, VU
SO A KIFtrs2 2 m il . BEAE T4 Mn & &3
T4 B4 RN AY Mn & BRI E L T
PR

(PR N8 T e 161N R N i 3 v
) Mn 2R IZRE I fATE % 25 5%, CA CS I VU
() Mn 2L BRI FIARTS, SO 1) Mn 2 5T
FEHE 1 T B4 CEM), 4 FPER3En G s wt 1
Mn H. &g 3 BRI H SO ] & #k 5 & 4L 6E 13 T4
fil 3 FhigE3E, CA.CS Ml VU Al &34 Mn &5+
B Mn i 5 0 EHEEOHE G (P<0.01), SO AT & 43
Mn &5 3T Mn 582 B E X EUHIE(P<0.01),

G)HET AT/ Mn &5+ Mn &5
[R5 Z R HER A5 ST 7 114 358 Min 22 4= (S
FHMIX 8] K : SO 992.5 ~ 1 097.3 mg-kg™', VU 2 6075
~29100 mg-kg™,CS 3 1475 ~3 4946 mg-kg™' ,CA
36180~3 9215 mg-kg'. CS.CA Fl VU & &1EN
2% Mn 15544 FH b2 4R F AR A R St

F6 mXARFIH Mn FE(VELER Mn REWHBEXXRRREEITHE
Table 6 Relationship between soil Mn contents and Mn contents in vegetables and soil threshold values

.
ey i

Vegetable types

Il 5 77

Regression equation

ERd Mn R EE/(mg-kg™)
Threshold of Mn in vegetables/(mg-kg™")

+3erf Mn FRE{H/(mg-kg™")
Threshold of Mn in soil/(mg-kg™")

Y=1.090¢"%%%

CA
R?= 0864, P<001, n=15
Y=2.175¢"%07%
cs
R*= 0930, P<0.01, n=9
Y=2 4477000
VU
R*= 0913, P<001, n=8
Y=95941n(X)-648 2
SO

R?>= 0937, P<001, n=12

25. 1A Adult)
19.7(JLEE Child)

39215 (A Adult)
3 618.0 (JLZE Child)

34946 (A Adult)
3 147.5 (JLEE Child)

29100 (A Adult)
2 607.5(JLE Child)

1 097.3 (LA Adult)
992.5(JLEE Child)
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