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Evaluation of the effect of chromium content in soil on the safety of
agricultural products
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ABSTRACT: Objective To explore the influence of chromium content in soil on the quality and safety of
agricultural products. Methods One hundred and twenty soil samples were collected from agricultural production
bases and 200 samples of mature agricultural products were collected simultaneously to determine the pH and total
chromium content of soil samples, and total chromium content of agricultural products samples, and collaboratively
analyze the chromium contamination of soil and chromium content of agricultural products. Results The risk
screening range of chromium content in soil accounted for 9.17% with minor chromium contamination. The
chromium content in agricultural products was qualified at 100% with high safety. The enrichment ability of
chromium in various agricultural products was ranked as cereals>leafy vegetables>legumes>Brassica spp.>egg
plant>melon, and the difference of absorption and enrichment was obvious. The correlation between chromium
enrichment and soil pH was not strong for all types of agricultural products. Conclusion Chromium contamination
of soils does not necessarily result in excessive chromium content in agricultural products, which is an inspiration for
adjusting the industrial structure of chromium-contaminated soils to ensure the quality and safety of agricultural
products.
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LIS HRIGRZ —, LI IG Qe L3 . %
T, TSZm AR A, BeAh, BB AR
TERNRRGEIEA Y, 58 5 AR Z 2 %
g A4-0) B 7 AR b DX PR A S 2 R
MR A ERAC S, )14 % Fn bRt B QR Al
7R DR A 5 DXz —, LB S AR i R B AL
[P N (E B NS R e AP el e e el o A s
i AR 7 i B 22 A 1 — A KU R 712 0
B L S T AR O B X AR ™ T A R, R
A X AR SR L R A ™ i B 22 A D g,
BRR AR It % i S e DR SRR AR ) R B R SR Rk
TS R RS FFAEA BT AU, B, TP X 3
R ARSI T T B R e i L A SR TR A
DT, SRS AR AR RN B L4 pH S B A I
BT B A G . AIETE IR P 22 T 43 L XA
X5, Xt HEr SR K I pH AT oA, TR 2E TR X
SLA T iy R S AR, RN TR i X B 114
EARRHE, ST A M A SR AL IR, DAPR B
Y0 e e i R S 5

1 MR5ERE

1.1 #mRXESNE

TEZE VG 22 743 b DX A 77 i A 7 S b, DX 3, Rk A
J120 ANPAOG, CREUEIERE S RIS P= AR . BTSRRI
JUHO AL ML WA A, B0 ~ 20 em ZEABHE
285 A LA ARG B AR F 1 kg BTR AR,
I 120 MFESL . [R]ASE20 T Z R AR LA SRR L, B —
T 5 IR SR AR R AT, SRR UL 3 S X,
1 5 A RFE SRR S AR — A i AIE T 3 kg IITR AR,
SR HREBIT AT A (BRI 7 SRR, 55 e fE
A7 i AR AR, 4L 200 AMHERL

SRAEN HHERE S ARV, RBRIEA . BPRR KA
BRARGEZe T, W GO ERE S J5, 4 03t 2.00 mm Al
0.150 mm JE JB0f, PRAFFESIBUR P24 . 4™ AR Sl
TAIHE GB 2763—2021( B fh & & E M PR 2K
RERFAPRAL ) B A MHOCESKR, AR T b i Lk
AR EY), FVESBE 500 g EARAR T
HLH T, R o

1.2 (EFS5EHF

121 EZEZMEH
NexION 350X FLJBHE &S5 5 TR IR . AA 800 K

YA F I OGS (€ [E PerkinElmer 23 7); Multiwave f#i%
TH AR AL (B 1] Anton paar 2\ H]); Sension 4 5 20 1k B it
(32H HACH /A+l); HY-B JHIRG#F (Mo wl P 3R
J7); ME 204 H¥R¥-(Eit: METTLER TOLEDO 2\ H]);
BHW-09A 8 I 1 A3 (- 15 T fh 2 B A BR A Wl ); SM-3
A AP AR B R AT
1.2.2  EZXKHA|

AL s, BAEB TG RAR); #
i (JR o at, PUNP B Ak T4 BR 2 wl); Al R [l 4
B, FEER KM RBHE (P EDA B A AT e R [
BIRM, By THARCEE)ARA A AR 5 1)
(1.000 pg/mL, FEZA A48 KB FHES ),
WARW: Bi. Ge. In, Li®, Sc, Tb. Y (10 pg/mL, [
PerkinElmer 2% ®] ); £ 5 FH £ & F /K (H B %
18.25 MQ-cm, KA LA 4l KAL)
1.3 LWHE
13.1 MEF*

()35 pH P

FRI(10.0£0.1) g 355 2 mm FLAZSEBG 0 () 1 338 RE,
BT 50mL RS, A 25 mL /K, BIZEY 5 min, &
3 h R

Q) AR E

FREL0.2 gOR§H 2 0.0001 g) - 3ERE & R4, A
3mL £hA2 . 6 mL fisf2 . 2 mL SHEBR, B TR
it o SR T AR RE oA 15 min FHEZEE 185 °C, ##4F 25 min, ¥
I, FH 1%ERREZ, RS54 H, [Fe s aes.

)™ b Hh gl

FREUR = fhBEdL 0.5 g(KEHIE 0.001 g, SR ZH
TR IR 2 2 o) TIHARE T, A 5 mL §RR, TH
Pt AR ANARR S B TR A P R o R
FEF N 15 min FHREE 185 °C, {#%F 15 min, B H, HI/KE
A% 25mL, RAFM, [FIHE H 5.

(DI

- 39 e RS DN R e R AR 0 5 B b Rk B
FRAL AN EEHT ST T Y9 GBWO07408 (GSS-8 38 ) bR i) i itk
TR

A7 ARSI ] b 5 R S 5 b Bk A B
BRAL F B WP TR GBW10014 (GSB-5 [&] F13¢) .
GBW10015 (GSB-6 #£3%), GBW10044 (GSB-22 1)1 K K)
PRI BT T BT .
1.32 AR EF T &

(DRI

4875 YL it BE(E A HIE TR R A GB 15618—2018
CHHEEARBERE A 885 Je XS S EAn G AT) )
P B A TEITE R GB 2762—2017 (£ hh 44 SAn
B PIE YRR ).
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Q)G YR EOEAN
B 5 PR B (PR 2 K (1):
p-S (1)

Si
Arb: P Oy R PRI YRR C ST Y i 0 SR B
mg/kg; S; AR FHHBHE V5 Gl KUK 7 (6L, mg/kg o
(3) LR AR A B B OCHR MR AY
® 4 Z % (bioconcentration factors, BCF) Lz (2):
Cv

BCF=—Y (€3]
Cs

2 C AR i RS 9% 5, mg/kg; Cy i PRSI

mg/kg.
133 #BELE S04
g it A fn 22 18 5% i Microsoft Excel 2010,

2 HER5SH

21 [RITER

3 RN RE AR P IR T S TR, AR AR A
T AR AP LA T 13 WRTE AR B AE A B (1 5%
TETEEIN, 2S5 R2B0H 3.08%~5.55%, it B 45 5
AHE(ER 1),
2.2 IE pH 4

44 pH Jul 3.79~7.30, EXY{H 5.58, BRJEERME,
R sR AR . SRERM: . BRMERIP AR SRR B 14
AL 49 436 AL 21 A4S, IF EBEI4 B 11.67% . 40.83%

30.00%. 17.50%, AAAE S RE015.76%, @ 4548 SRR R
(# 2). WOERE, BF5E X LIk ™ &, RAEHIT
+HE pH A ZERE K, kit B R U T
T 48 pH XA AR Y B RS TR R B ST, RS R
AR %S+ 48 pH 500 3 45 T 42 8 B0 TE R e Akt A 7 T
5%, MR ERY, IR AEY R R e
Xof T4 A WA AR R
23 TRPEIEBHIE
23.1 EIEFHATFTEAGHE

XFWFSE X 3 g & i 5 DU 1A 3P O R A B
{8 92.0 mg/kg ™M HL&E, FH4% 08 GB 15618—2018 Xif 4 1E4%
V5 YL BE R A3 28 (3R 3). WFIE X 4% % i i/ ME 16.98 mg/kg,
B KMH 317.15 mg/kg, F-HIH 98.95 mg/kg, V35 Em&E
T TR SE, IRTERER S8, M T
SER 624, RIGMAET Sefl 1R SR, SRR 5 R
#57.34%, IR EA R, HITY LT KU
JEFEAT 3 90.83%.9.17%, TLEHIETLR, fFE—E#i5
e R
232 BT EASEATH

K FH BAL IR 775 e B0k vT LAPE A 4% IR - S 075
PRERE, WFRE XTGP AR B T 0.08~2.11 Z [Al, {5 YL
FERTG Y BRI TE Y 0], Joh Vs Yo B 5 Y (3R 4).
TEWFFE X A 39 P 4% T e A 45 R 5 T 98 U0 42 iy X 0,
BT R VR LA RO X I 17 RIS i 4R Tl
JE 00 A SR AT BRI o DR 100 3 e A A 2 XU T A ) 25 SR 3
AR—3, RAREE R,

Fz1 RITHERE
Table 1 Quality control result table
PRAER) 5T 2%l /(mg/kg) FE B I 5E {5 /(mg/kg) 5 R E%
GBW07408 (GSS-8 1 1%) 68+6 5 65.2~72.7 4.08
GBW10014 (GSB-5 7 [13%) 1.840.3 4 1.74~1.86 3.08
GBW10015 (GSB-6 ##3¢) 1.440.2 4 1.30~1.48 5.55
GBW10044 (GSB-22 PJI| K K) 0.17£0.05 5 0.165~0.180 3.46
F2 LTI pHZItE
Table 2 Soil pH statistics
S| W R P (pH<4.5) SRERME(4.5<pH<5.5) FRPE(5.5<pH<6.5) 1 (6.5<pH<7.5) A1t
FE g A 14 49 36 21 120
i /% 11.67 40.83 30.00 17.50 100.00
I/ ME 3.79 4.50 5.51 6.54 3.79
SN 4.48 5.49 6.45 7.30 7.30
5 5 R E % 4.96 6.54 4.87 2.99 15.76
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24 RFEGHEFERREMHITEN
24.1 RFESPHEESTFN

200 AR FERVEER AL T E2S L RIS RS
XK. ZEBEMAYE, #%EEMEY ND~0.3578 mg/kg,
S8R 0.0532 mg/kg, TR GB 2762—2017 H5E 456
EHEGER 5)e MARTRFZEA " R TH & RKE, FPZEA
MR A R, HRIE SRR, AN
REB PG ERM. B2, R, AR kg
TR RB R 128.90% .129.46% ,144.59% . 116.69%,
SRS, U LA R TR 37 + R
GEFIEEMK, EEEER, RYRESTEER R
& 64.26%. 37.80%, EHEFAAFEE, TR RER
A A HEIR T SR AS ], o AR 7 AR i TP A 25 S
o SRR AT, AT KIS 5
B FELIIRIE S, AR FRAEYRIBOR

i3

242 RS B4R

BRI B R REBGERECA 0~9.01E-3, “F34E N
7.35E-4, B, R, MK ZEBRNTEERE
PSSP0, M2 SR EE RS T R HE.
BRAR T E LR ITHIT I B > MK > T > ZER
K> > Nk, HEEBREERHE, fYEREE
i 72Ny 34.6 153 6).

2540, FESL v EZ A TN . B T
KA. WUZEE . EK, % 7B E R (BCF) 40l 2
5.08E-5, 1.12E-4. 7.38E-5. 2.28E-3. 1.96E-4. 1.43E-3, &
EBE T HEF MRS > oK > TUZE > Bl > i 7 > Bl
KA RN ) AR R At ™ B B (RR 7).

FHOCH ST B S B R W, AN R A ARy %ot 5 08 OB R
R EZEFEYT] R X EZ L pH, B E R TR
BEREREW, R BEE RSN EBAERK
#ER.

3 DBPEITRERESG TR (ng/ke)
Table 3  Statistical table of chromium pollution risk in soil (mg/kg)

LA TR i 3 91 1Rl B G
FEGERAS S RE FHME S e E BRREU%
A b B Al Baa o H%
120 16.98~317.15  98.95 32.61 57.34 109 90.83 11 9.17 0 0
F4 BRFESREBCETNIERS
Table 4 Evaluation criteria and results of single factor pollution index method
15 4 g5 I il il v \%
HR TR P<1.0 1.0<P;<2.0 2.0<P;<3.0 3.0<P;<5.0 Pi>5
ISR EREES B2t g BRI Y RS EREEE
Hok /A~ 109 9 2 0 0
i /% 90.83 7.50 1.67 0 0
e ISRRESRS IR (A 505 YR A ) fhRiE .
F*5 KREGRPESERFIERL(ng/ke)
Table 5 Chromium content and determination of agricultural products (mg/kg)
FREHRRERA AR vl e TR VE o il
Po IR g4 e HORIE LM%
S S 26 ND~0.0924 0.0175 0.0226 12890 <1.0 26 100 0 0
JRE 22 ND~0.0302 0.0063 0.0081 12946  <0.5 22 100 0 0
UHE S 86 ND~0.0557 0.0063 0.0091 14459 <05 86 100 0 0
R 2 0.0253~0.2641 0.1447 0.1688 11669 <0.5 2 100 0 0
=EEK 2 0.0092~0.0246 0.0169 0.0109 6426 <05 2 100 0 0
ok 62 0.0701~0.3578 0.1482 0.0560 3780 <1.0 62 100
it 200 ND~0.3578 0.0532 0.0741 139.11 - 200 100 0 0

I ND: R ih; #ihBR: 0.05 mg/kg.
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Table 6 Bioconcentration factors of chromium in different types of agricultural products

7 im BCF i [l A bR 22 A5 ZEU%
RS 0~8.98E-4 1.90E-4 2.31E-4 121.78
JRZE 0~2.80E-4 6.15E-5 7.53E-5 122.47

AR 0~7.34E-4 7.61E-5 1.22E-4 159.75
e 1.32E-4~1.60E-3 8.68E-4 1.04E-3 119.96
SRR 9.30E-5~1.09E-4 1.01E-4 1.16E-5 11.48
ES 5.71E-4~9.01E-3 2.13E-3 1.67E-3 78.47
&t 0~9.01E-3 7.35E-4 1.33E-3 180.86

x71 EERTRENEERH
Table 7 Bioconcentration factors of chromium in the main agricultural products
FE i 27k RS ECR /A BCF TEH A o o4 i 25 A5 5 ZE%

Tt 43 0~3.05E-4 5.08E-5 5.76E-5 113.29

AR 31 0~7.34E-4 1.12E-4 1.78E-4 158.79

i 12 0~3.56E-4 7.38E-5 9.52E-5 128.96

IKFE 51 6.31E-04~9.01E-3 2.28E-3 1.77E-3 77.59

UE=3e) 18 2.53E-05~8.98E-4 1.96E-4 2.55E-4 130.29
oK 11 5.71E-04~3.62E-3 1.43E-3 8.39E-4 58.81
1.00E-3
9.00E-4 . 0.00030 .
” 8.00E-4 . 0.00025 .
7.00E-4 X
Eﬂﬁ 6.00E-4 . ﬁ 0.00020 .
5.00E-4
ha 4.00E-4 . g 0.00013
. = L o
3.00E-4 £ 0.00010
2.00E-4 . . .o
TO0E4 e Sees  * e 0.00005 ) SR
0.00E+0 ' 1@ | ' 0 IR . B |
3 4 5 6 7 8 4 5 6 8
PH pH
H TR
0.0008 | 1.00E-2
0.0007 ¢ 9.00E-3 . *
% 0.0006 5 7.00E-3
N{' | [ ] s -
o 0.0005 . W& 6.00E-3
e 0:0004 # 5.00E-3 * .
& 0.0003 R H 4.0083 o
0.0002 300ES ekttt
0.0001 | o’ 1.00E-3 g  Tacwe o8° ° g
0. l‘o o"ﬁ." ‘Q'. f- Too® 0.00E+0 IR A A |
3 4 5 6 7 8
pH
pili %?é Ak
Bl 1 &2k ik s R ES 13 pH R E

Fig.1

Relationship between the bioconcentration factors of chromium in various agricultural products and soil pH
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MR = 38 5 B A 0 sk, Ao G ) Al 0 R B 1 DXL
TNV B A G 0 5 R 2 BA 45 28 7 it o A 1 W i A5
8 pH SCHREARSR, AT B  FACHL X 4% 2 LIRE S IE
SAETE, 38 pH A28 IR BB A FLAE 1h Ry K 7 25 R A8
A, A PR e, 330 32 4% 35 YL i L 7 BT IR A
R T s

A S R 2 R, SRR, AR
FINI A5, W FKRE . TR A SR L e HA A
PR, PR EEREENAY PR EENEZERNE
Z—o FIL, BEEAEMMA, BEUEH BRI T
LA,

AHIFFE S W4 R HETS Ye By iR 5 R SR AR A 7 1
A ERRUR R T R 2R, A B A T B kB
AR L AG AR . AR AR .

ARG SEAT X A 7 TFJ (1 I [ W oA o BRIBIE 9 IX AR
PR SR B, S TR M IS R, B B 2 AR,
PAJE B N 56 5 1 s R R

SE K

(1] Pt A HEEYeRIAA AIRQ014 4 4 A 17 H)J]. IR,
2014, (6): 12-14.
ANON. National survey bulletin of soil pollution status (April 17, 2014)
[J]. Environ Educ, 2014, (6): 12-14.

[2] BRHERN, SPATSE, B8, &5 I TP E T SR T YRR
JE]. ARl A4, 2019, 38(10): 2219-2238.
CHEN YL, WENG LP, MA J, et al. Review on the last ten years of
research on source identification of heavy metal pollution in soils [J]. J
Agro-Environ Sci, 2019, 38(10): 2219-2238.

3] BRI, B, 8K, &5, b AR I LG m 15 Je B ih PR X 5K
[J]. e, 2018, 55(2): 261-272.
CHEN WP, YANG Y, XIE T, et al. Challenges and countermeasures for
heavy metal pollution control in farmlands of China [J]. Acta Pedol Sin,
2018, 55(2): 261-272.

[4] oM, ELETC. LIS QIR KB O[] PR R R,
2020, 32(5): 61, 63.
MA XM, HUANG XF. Study on the current situation of soil chromium
pollution and remediation methods [J]. Environ Dev, 2020, 32(5): 61, 63.

[5] &0iHs, MR, R, & SMES O E LI A R RN
PERON[T]. AEASIRE AR, 2020, 29(2): 369-377.
PENG YM, YANG Y, HOU SX, et al. The bioavailability of exogenous

Cr(VI) in soils and its toxic effect on wheat [J]. Ecol Environ Sci, 2020,

[10]

[12]

[14]

[15]

29(2): 369-3717.

/M. A LT R T e M A R, BRI 2 S ERR, 2021,
(2): 60-61.

ZHANG XW. Monitoring and treatment of heavy metal pollution in
farmland soil [J]. Res Conserv Environ Prot, 2021, (2): 60-61.

PO AR T R BT . P AR S TS Yok B A £ 2 4l [EB/OL).
[2014-12-01].
http://www.sc.gov.cn/10462/10464/10727/10866/2014/12/1/10319883.sht
ml [2021-01-22].

Sichuan Provincial Department of Land and Resources. Bulletin
investigation of soil pollution in Sichuan province [EB/OL]. [2014-12-01].
http://www.sc.gov.cn/10462/10464/10727/10866/2014/12/1/10319883.sht
ml [2021-01-22].

BUNTE. BEPL T I A I DOR R A B RG], B S, 2018,
(10): 60.

YAN SR. Panxi Anning valley area will become the second largest granary
in our province [J]. New Urban Rural Area, 2018, (10): 60.

HR/INIG. BEPG 2 7 2 b X S A M XS5 AR S 43 B A Je Xk
D] BUER: Uil KA, 2016.

SHAO XP. Analysis of agricultural landscape pattern and development
countermeasures of sightseeing agriculture area in four counties of the
area of the Panxi Anning valley [D]. Chengdu: Sichuan Agricultural
University, 2016.

FRBE BEPGHLDCRF VR AT R SR A IR —— LAERAE TR 5 B
AT BT, 2015, 6(3): 59-67, 119-122.

WANG MY. The experience of using poverty alleviation with
characteristic industries in the region of the Panzhihua -
xichang——Taking Miyi county of Panzhihua as a case study [J]. J Ethnol,
2015, 6(3): 59-67, 119-122.

W, bR BRI Z R SR SR EZV, 2019,
(9): 32-35.

PAN XY. Miyi mode of modern agriculture with whole industry chain
characteristics [J]. Contemp Coun Econ, 2019, (9): 32-35.

RIS, SETG X - o S A B A PR RN 5E [D]. I
BURAE, 2018,

YANG MX. Study on land use change and it's effects on eco-environment
in Panxi area [D]. Wuhan: Wuhan University, 2018.

FEE, X7, AR, & WA RREB b 4 REE T i PR
— KT (RE TG YR A AR A KRR e AR L)),
FNFREERL2244, 2014, 33(8): 1465-1473.

WANG Y]/, LIU C, ZHOU DM, et al. A critical view on the status quo of
the farmland soil environmental quality in china: Discussion
andsuggestion of relevant issues on report on the national general survey
of soil contamination [J]. J Agro-Environ Sci, 2014, 33(8): 1465-1473.
AR, RHT, IR, T TTRR R A AR RS 4 R T
ST S HA IR I]. PEATE, 2018, 37(1): 43-52.

LI J, ZHU LX, KANG ZQ. Characteristics of transfer and their
influencing factors of heavy metals in soil-crop system of peri-urban
agricultural soils of Nanning, south China [J]. Carsologica Sin, 2014,
37(1): 43-52.

BORIE. EAEAAE IR RGP TR AT R[], IR,
2017, 46(14): 186-187.

LI CB. Research advance in the migration and transformation of heavy



5966

1 i 2 A iR AR I

1l LERVES

[16]

[17]

(18]

[19]

[20]

[21]

[22]

metals in soil-plant system [J].
186-187.

e ARG TR )AL, 2005, (5): 49-51.

GUO Q. Cr in soil-plant systems [J]. Guangzhou Chem Ind, 2005, (5):
49-51.

RN, Mg, TSR, BT X FEH R
(7). PNIFREE, 2008, (2): 67-70.

ZHOU Y, YANG DQ, LEI SR. Heavy metal content of soil in Panxi

Shandong Chem Ind, 2017, 46(14):

SHEMD I )R

vegetable plantations and their assessment [J]. Sichuan Environ, 2008, (2):
67-70.

kAt S, IR, R, LSRR L A
RG] B2 EHET, 2020, 8(12): 24-26.
ZHANG SC, ZHAN CX, WU LY. Effects of soil conditioners on eggplant

i B IR

yield and soil physical and chemical properties [J]. Primary Agric Technol
Extension, 2020, 8(12): 24-26.

PRIGERE, FARAE, PROSC, AF. LHERREE AT )™ ik K i SR 5 i 1
SEMAT]. BHEDAR, 2021, 42(1): 260-266.

CHEN XT, WANG YH, LIN LW, et al. Effects of soil acidity on tea yield
and quality components [J]. Acta Trop Crop, 2021, 42(1): 260-266.
TRC, VI, SRR, 4. +HE pH I Eh X5 485 (VDI KRS K
ARSI [T]. PREE T2, 2016, 10(10): 6035-6041.

WANG CW, XU M, ZHANG JJ, et al. Effects of soil pH and Eh on the
longitudinal migration and transformation of heavy metal chromium (VI)
[J]. J Environ Eng, 2016, 10(10): 6035-6041.

XU, 4 B A SR R G b BT R 12 5 R R HAR R KUK T
fli[D]. Kb: gl FHRE, 2018.

LIU L. Migration and regulation of heavy metals in soil-vegetable system
and their health risk assessment [D]. Changsha: Central South University
of Forestry and Technology, 2018.

TERE, £, BRI, 5. BV X RS R I R ). B
H AR5 THE, 2020, 20(16): 6688-6696.

[23]

[24]

[25]

[26]

WANG T, WANG Z, YI FC, et al. Evaluation of soil heavy metal pollution
in a mango producing area in Panxi [J]. Sci Technol Eng, 2020, 20(16):
6688—6696.

TN, ERE), T, SF. BRI G R Al SR T PR R B
VAR EAS KU T]. R EEREZ I, 2014, 30(1): 13-19.

WANG YY, QIAN S, WAN X, et al. Research on the environmental
property and potential ecological risk of the soil and sediment around the
typical enterprises relating to heavy mental in the southwest [J]. Environ
Monit China, 2014, 30(1): 13-19.

NG, R [RAE X 6 R R e 2 5 2 g TS [D]
2019.

- URM: TRRIREE,

SUN ZQ. Absorption ability of chromium by different crops and its
application [D]. Jinan: University of Jinan, 2019.
FRIIRE, KBILE, AR, SRR - ek (1) i5
BRI, 2012, 32(12): 3039-3044

ZHENG XQ, ZHENG SA, LI XC. Pollution threshold value of soil
chromium (IIT) for leafy vegetables [J]. J Environ Sci, 2012, 32(12):
3039-3044.

FBK, . LHUURME S B 13 Cr TBAS
B4k, 2008, 28(4): 558-561.

JIANG SY, HOU M. Effect of several soil chemical propertieson soil
chromium speciations [J]. J Guilin Univ Technol, 2008, 28(4): 558-561.

CGriE% i THH KBER)

FEAFFE[T). ¥

AYSEM[T). AEAK T 2%

BiEk, sRKRZW, TEZEMRAE
ARUFRFREERFRRERE.
E-mail: 8395761 @qq.com



