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Abstract

This study investigated the absorption and transport of arsenic (As) and cadmium (Cd) in nine
maize and six soybean varieties through field trials on mildly contaminated soils. The aim was to
identify maize and soybean varieties with low accumulation of As and Cd. Results showed that the
concentrations of As and Cd in these varieties were within the limits set by GB2762-2022 “National
Food Safety Standards—Limits of Contaminants in Food”. The transfer coefficients from root to
grain for As and Cd were 0.0011 and 0.0056, respectively, both below 1, indicating low accumulation
of these metals in the crops. Additionally, the varieties exhibited high yields. Based on these findings,
MC807, Zhengdan 952, and Zhengdou 1307 are recommended as low-accumulation crop varieties
for the safe utilization of contaminated lands in this region.
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1. 5|8

TAv B i mdE R T T IR BTG A, K 2 HORIE T R A s Y. B R e g
AT FEAR, AR RN IE AR, T B R > R AR, X I R R AR e B . K
b2z 4 AR I ) R AT R OGTE R IR, ER O b G SR TS GBS AT B AR R I A R R G
B RIS G R fe 9 T AR S i e i R I Al DR AR ML 2R 7 22 4, S R S A BB SR
CHNE GRS REMBEER RN EEERFEL —[1]. ZEAREAEBOROREEMEFHEERR, A
AR ZRIG R IR, 2 RTIR — B MR T i 7e 3 R AE R AR AL TR . H T, e P e e A 0
LRI 500 M EEEY2], WABIRAR. BRL. %8, G TR, SRS MR
[3]-[5]-

WIS DAL T R — 2 As. Cd V53 BsEACH, 7RG DXVE FEl AR O AN H K i
A6 PRI FR G AR, A 9T B 7EIR I B 4B Af(As) FIHR(CA)E TR AR G (R R 5 Hs R 1E, 711
i 4 3 A AR 1t DXORP AR B AR SRR B, Dy 4 ) 52 4 158 o 4 S 9 S (1 Bk B (A el 2 A A

2. MR
2.1. Bk

EoK: &35, BT 2060 BEE 2164 WK 287, B 605, MC807. Bkl 808, MC817. . 952,
KRS #1307, #1440, FIW 151, %5 5240, AT 33. BH.

2.2. X

PEREAL T Ho T — AL 25 Yl Ak H, H A TR M SR pH N 6.43~7.44, B HLE N 33.3~48.5,
HEREN 16.5~26.6, EZH N 103~229, 13K 24.5~35.7, 3N 0.5~0.61, JBHEEISITIE,
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2.3. SRR

2020 4F 7 H BT ZIHA 0 R AR, IR SRE XS AR AN X AL, 53R 205 e it kAT
SARE K SRR IL X | 5275 Bept g AT SR AR SRR I X o ORI 128 X AE L BE il B 43 i 9 AN/ IX,
/NXFURS T 8 m > 8m, /NX N HIFAE AU 35, BEF 206, F K 216, UEE 287, B 605. MC807. Bk
1] 808, MC817 FIKBHL 952; K E Itk X 7E UL IEAl 1 S o 6 AN/IMX, /NXHIFE A 8 m x 8 m, /NX N4y
FFHFEAS 1307 B 1440, P 151, %5 5240, FT 33 MEE; HAARXIEAARWE 1 frox, iR
o g i AT
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Figure 1. Pilot area layout
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2.4. BEmAERS S

N T REE TR G b ARG X Y G L, RS E R AR A SRR T A X S AT B — AN BB, SRR R
G, R R VER A S EYIRROR R AT R, ISR A . SRR R R
(1 H SN AT P I T T . TERERERI, N T B RFE 225 Gy, DR BN ORI FE
WOR THEANER, —IRET 15 MEFE.

Y As. Cd 1IIIE: BENLIEZE 3 BRI R K. KRS k. 100CAE R, MTEEE, MiE, &’
a5, FIBATRMHNOHCIO = 4: 1) TIEM, K ICP-MS #HTIIE .

2.5. ERGEH AT
B IKRMAK I KB AT

F bR = )

E, R/ =

SIS H 8 d Microsoft Excel #UFHEATALEE, Ab3 5 (145 R4 Origin 2019 B AF#E4T 22 E (6]
3. ZR5 9
3.1. FEIEXRAF As. Cd FESH
FE I DX 8 £ 75 G AR AT () DX EAT AR AR K Al it B 1%, b Ja # A il XA R 2 4 A
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0~20 cm RJZ LIEIATRI, FARWE 1 s. 9 DR KEFEIE(As) & 2IEEY 0.015 2 0.035 mg/kg,
AN 0.022 mg/kg, BRT (ERMZEEZRE—BYHHEEYERE) (GB2762-2022)FHLEM 0.5
mg/kg FRIE . BEARPREZE R 0.006, EANE SFHE As & 82 58N, BTl SbRp s AR brifk FRAE . #5(Cd)
S EAE 0.004 % 0.011 mg/kg 218, PN 0.006 mg/kg, HMET (&2 4B FbrfE——a Y5 Rk
&) (GB2762-2022)HHUE 1) 0.2 mg/kg FRAE[7], BAAPRHEZ 0.002, SFpE Cd &EBMAHE, 94
A AR AN A o

Table 1. Soil test results before treatment

= 1 LR HIREMILER

W5
s U= FHE
1 2 3 4
PH 7.4 7.5 7.5 7.7 /
fili(mg/kg) 26.6 26.9 26.7 24.5 26.18
i (mg/kg) 0.54 0.61 0.55 0.50 0.55

wE 2. B3 AR, kil (BB 'SR EYIRE) (GB2762-2022)E K, KR
TR K it Pl 2B A (¥ BT B S R ISCSR Ja KA PR A . 4910 & B AN AR . A H 952 T MCRO7 fifi &5
BN 0.015 mg/kg, HUONIBEE] 808 Ak T 287, i & 43514 0.019 mg/kg F10.020 mg/kg; 4k 35
B & B RKN 0.004 mg/kg, HUCNEEG) 808, MC817 FlgETE 216, &8N 0.005 mg/kg. L& k645 5,
KR EK AP MC807. A5 952 A AE N iZ X 4k 52 15 Y it Hh 22 4 AR AL TR i F o
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Figure 2. Arsenic (As) content in different maize varieties
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Figure 3. Cadmium (Cd) content in different maize varieties

B 3. FRIEXREMCIEE

3.2. FRIKEGEM As. Cd EESTHT

FEARE [X 396 5 YR 5 AR AT 1 DX Sk AT (% BAROK & S R e iR 56, e b 5 3 M Al X SRR 4 A
0~20 cm FRJZLIEIATRM, Ik 2 Fir. 6 NREHFFMAS) S EZIM 0.022 mgkg £ 0.10
mg/kg IRIBEN, P15 8N 0.054 mg/kg, 18T (& 22 E bRt ——& i s e IR &) (GB2762-2022)
 As S EFRHEIRH10.5 mgkg™), BAAFRUEZE N 0.027, FiFhE] As S BB E, 6 MR AEER.
6 NRKEMFIEC) S = EIM 0.027 & 0.061 mg/kg % sh, FHE&EN 0.040 mgkg, KT (A%
S E F AR E——& S S RV B )(GB2762-2022) 1 Cd & EAnERR#1(0.2mgkg ™), BARbrE 2N 0.012,
A A IE] Cd & BN, 6 AN AR

Table 2. Soil test results before treatment

2. IR HIREMILER

) W
R e SEHME
1 2 3
PH 7.8 7.7 7.9 /
fifi(mg/kg) 27.1 315 35.7 31.43
H(mg/kg) 0.60 0.50 0.51 0.54

wE 4, B s s, e (B g2 EZRE 'SP EYIRE) (GB2762-2022)# K, KR
FRK S S Rk R 6 (0 T Bk S RIS S TR R R, SRS BN AR . AP E 151 BRI
TERAEN 0.022 mg/kg, HUCNFBE 1307 flE &N 0.029 mg/kg; HE 1440 555 B H KN 0.027 mg/kg,
HICRFE 1307, HWEEN 0.029 mgkg. LAl R, X-EAMEECRE SR AT 1307 il RixIX
25 YRk b 2 AR IR SRR ) SR
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Figure 4. Arsenic (As) content in different soybean varieties
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Figure 5. Cadmium (Cd) content in different soybean varieties

5. FEIAXESFCdEE

33. EXMAEHERY

Ft CFPRL/ 380 LA Sk 1 28 e AN TR FFPRE O 2 R T . BB BN RO s B, R E &R
FHUG; MAEBKNRRERIZE S, RRRCRBES].
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m# 3 fiwn, As BRRERETSMA Fu (EAKFFRL 38PN 0.0007, As B R AEH R R Fo
(FRAFHL/ L 458) P 3ME A 0.0011, RSP Fu (FKFFRL/ 1338 P B 9 55 i M- 35ME 1 1.57 5. As
FREAE 55 A Fu R ERPRL 330 F 468 0.0012, As BB AR ISR S Al Fo K EAFPRL/ 1380 F #5946
4 0.0056, R Fu (K SRR 358 P TS AP B 4.67 fiF. UL BHAS [RIRE D0 4 1)
FEEREIRR, RAEMIMSERIt R TR E 48 As MR RSB EZER L. EE 2160 BEN Fy
CHPRL/ 38 Bk, 43514 0.001337.0.003182, MC807- F& 5. 151 K Fa (FFh/H38) &N, 4514 0.000573

0.0007.

Table 3. Translocation factors of arsenic (As) in various plant varieties

3. BEYEIRT As BEEIERE

As TRARIER A ES/ NP Fu, EANFHL/ L% NGRS Fu, RENhL/t3%E
MC807 0.000573 s 151 0.0007
HE 952 0.000573 HE 1307 0.000923
Bt 808 0.000726 JE 33 0.001464
LD g 287 0.000764 1440 0.001718
B 605 0.000802
MC817 0.000802
FEIME 0.0007 0.0012
&K 35 0.000917 %H 524 0.002386
F£F 206 0.000917 £5 0.003182
B
E 216 0.001337
“FiME 0.0011 0.0056
Table 4. Translocation factors of cadmium (Cd) in various plant varieties
4. SEMHMXT Cd MFEERY
Cd A RMER KA Tk Fo, FA¥FHL/LIE K Ff Fo, KG¥FkL/ L 1%
4k 35 0.007273 1440 0.05
HHL 952 0.009091 #1307 0.053704
1A 808 0.009091 JE 33 0.059259
L&D -
MC817 0.009091 ©ZH 524 0.07037
¥ K 216 0.009091
SPYME 0.0087 0.0583
U 287 0.010909 s 151 0.092593
K& 206 0.012727 ESis) 0.112963
B MC807 0.014545
B 605 0.02
P 0.0145 0.1028
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W# 4 fi, Cd BRERET MM Fo (KRR H38)FHAME N 0.0087, Cd FREHIGERMF Fo
(KA HL/ L 438) F3ME A 0.0145, BEREM Fo (RARFRL/ L358) T3 E N ELSS fn BT 3ME R 1.67 £5. Cd
FREAE B 59 iR Fo OREFFRL/ A 38) 2918 4 0.0583, Cd FH B AE FER SR Fo R EFPRL/ 4 358) T 444
400.1028, R Fo (KRR 1358 P A TS AP ME T 1.76 f. UL BHAS [FIRE D0 46 1)
FEEREIRR, RAEMIMZERIt R TR E 48 Cd MY R N EER K. B 605. BEM Fy
CFPRE/ 385K, 4351108 0.024 0.112963, 451 35+ FBE 1440 [ Fo CFFRL/ 385/, 43518 0.007273.
0.05.

4. ¥Hig
4.1. EARFMXT RFHDH

AR, R ARG PR AR, ARG HU LA AN [F] 1 KR K & SRR R R (As) R 5
(CAIE BIIFFA B 22 4 E R AR E— P i5 Je P &) (GB2762-2022) . F IR FORFIR & A As,
Cd &&, FARPEMT KRG, ot FREE S IR X P, 10 HAERCEE b7 B A 1R K% 7.

HAT, AR R RIEY R RO 5 G D R AR i 2 i) — MR A A S B2 M FB. |
2 H BTIE A FH SR BV R i (R T A bR vt 6 TR SR AR E Wt 185 175 WA 1 S8 SRR DA,
KT EEEMHGE FEYE KM BT i > . SR e TS G TR R B & e, HaT &
oI E 4R S AR BT E R A Sk E R A bR, I BLAE R R A A Ak e A R R
XRRAEDBAAFFE AR RBEYRFAE9]-

SRR H[10], (RAR SAEY) 5 Je il i 2R S i Ay e L3 ik, KT & o M E LR & B KT
NS 171000 SRTAT, 120U A AT A 1 4 PR E R A B AR . FESRER T, 9 PR ERCKAT 6 FhK
TR IS RECH/NT 1, XRS5 H AR AERC T is . IR BBEVIRI B A& DUR %44 1)
BAEYIAEWER 5 FERL T () B 4@ & B R L GB2715-2005 THHIEER . 2) ARAEMILE thi B s YAk F op o
T, WORERIRIEVI = EANIZA H R IR 3) (R RIARIEY) i I3 moR R 1 is R U5 ) o
AL, BT 0.1,

4.2. FRIEXRMAXTRMTESE Cd RILMEHMERY

g G R AE A FIMRAED R A (18 S SRR AEAEAR K20 . T, ik B AR R R ) R AE
Wit o e DR B £ 22 4 DA R N B G s e LRI 80T . RAE Y 4 A R S AR R RHE S
ZINFEMK, ANEELSBAEREVENKEZEEAR, REEAPUR >S5RS T E SR L LR
£ R ERIER[12]-[14].

G JRTE N TIE W RAE YRR 2 I R A 1 2 BEBR AT, RAEVIIAR S S8 K I E SR .
TR bR o W 5 A5 2 M HLREHLEC R, TS EEBERE S Y, Mm) H 4R . HRam
JEE FAEIEZ AN AL, HA QIR SRR, 2 ROEE S T4 23 EAGIM[15]-[17].

5. &ig

1) AFESFRIEDIFRRES B REE R EERAH T HIE A RIED PR IR, Bz
ZREAFE, 9 FEAKA 6 KT IE REY/NT 1.
1) #FHE 952 A1 MC807 & E i % A 0.015 mg/kg, H K AELA] 808 Fllg T 287, fl& 4774 0.019

mg/kg F1 0.020 mg/kg; 4k 35 48 & BN 0.004 mg/kg, HUCNEBE] 808, MC817 FilgEE 216, (& E
749 0.005 mg/kg. XF T, MC807 ¥ Fy CFFRL/L:33) /A 0.000573. X T-48, <l 35 ) Fo (FFRL/1:3%)
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/NN 0.007273 . SEEFHRESLAMIBR T K AR MC807. B8 952 HI { NiZ [X 1k 5% 15 Yebh dth 22 4= F K
EVAR S i Y S

3) FE 151 BRENE ERICN 0.022 mgkg, HUONAE 1307 & &N 0.029 mgkg; FBE 1440
R e R RN 0.027 mg/kg, HUCHME 1307, FEEN 0.029 mgkg. X Tif, FE 151 1 Fy bR/ 1
/NN 0.0007. XHF4R, HE 1440 1 Fo CFPR/H38)B/NR 0.05. 28675 BB/ AMIBR K G AR e
1307 W {EAIZ X 38052 75 Gebih b e AR FHAG SR AR G 4 S

SEHEk

[11  EAF, DIEde, Ph—8%, XIE. N TN EE SRS iR SEMEIER D). A 048R0REES
43), 2021(11): 107-112.

[2] 20008, ¥SONER, AN, X2, BikeE AYIENUEIEE S HE B AR 6 S AR K 2RI AR 2 105
ML), AERL SR, 2021, 48(4): 29-36, 40.

[3] FhFRE, BEFEE, B, W%, HERA, AEE. 255 eIe S e P AR UR L Cd R
s [J]. FEREHEK Sk, 2020, 39(9): 20-25.
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S FC[I]. BRI AR, 2019, 28(9): 1867-1875.
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FREERIAE, 2019, 17(4): 85-92.
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