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O ORETT R CAFR BRI B R ) 22 5, ASBIFSE LA 504> K ARl R b4 R O J T TRD R G o 3 1 SR 2 A ik 7 R R Cd
AR R R AR R A BT R R A AR BN Cd 1 SR RN FE S R 25 R 50 FOR S FPRARL Cd 1 =Y LR
0.09~0.85 mg-kg™, Y4745 B AL AR bRl T SRR ERE XS Cd B & 2 R B/ T 1o PR Cd s P IR ER 3 28 K S A4y 31
AL ST 1 89% (4 4) (34% (171~ ) F158%(294~) o &1 i ARBL B AR AL AR 250t OIS OFRov L3 Cd s 2 R B/ T L,
R AR R B R A ZE i RO Cd B 3 BB 1) 1.17~1.31 1 0.60~0.76..0.90~0.96 F1 0.26~0.27 ,0.84~0.87 1 0.08~
0.10, & AP IRA AR AR 3P Cd s FE RE T B AL 43 50 g 250t MR, H 250 FUFERLNT Cd %18 RE IR IAIK . TF
Y, 50> K S8 AT A TR A 2 AR A T AR A TR L PO B 58 L SE I 303 45 29 AN FFRL CA AIRE B AL R T ZE A
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Differences in cadmium accumulation and translocation in different varieties of Zea mays

ZHANG Ning', TAO Ronghao', ZHANG Huimin', ZHOU Xiaotian', GAO Canhong’, HU Zhaoyun®, MA Youhua"

(1. Anhui Province Key Lab of Farmland Ecological Conservation and Pollution Prevention, College of Resources and Environment, Anhui
Agricultural University, Hefei 230036, China; 2. College of Agronomy, Anhui Agricultural University, Hefei 230036, China; 3. Tongling
Yi'an District Agricultural Technology Extension Center, Tongling 244100, China)

Abstract: To explore the differences in cadmium (Cd) bioaccumulation and translocation between maize varieties and to screen maize
varieties with low seed Cd accumulation, a field experiment was carried out with 50 varieties of maize. Maize varieties with high, medium,
and low accumulation of Cd in seeds were screened using cluster analysis. Representative varieties were selected to analyze the
bioaccumulation and translocation factors of Cd in different plant organs. The results showed that the seed Cd content of the 50 maize
varieties ranged from 0.09 to 0.85 mg-kg™', which meets the national feed hygiene standard. The bioaccumulation factor of Cd in the seeds
of varieties was <1. According to cluster analysis, three types of maize with high, medium, and low accumulation were obtained, accounting
for 8% (4), 34% (17), and 58% (29) of the tested varieties, respectively. The bioaccumulation factors of Cd in soil by roots, shoots,
corncobs, and seeds of high—, medium—, and low—accumulation representative varieties were <1, and the translocation factors of Cd in
shoots and seeds were 1.17~1.31, 0.60~0.76; 0.90~0.96, 0.26~0.27; and 0.84~0.87, 0.08~0.10, respectively. The parts that exhibited a
stronger Cd accumulation ability in the soil of representative high—, medium—, and low—accumulation maize varieties were shoots, roots,
and roots, respectively, and the ability of shoots and seeds to transport Cd decreased sequentially. All 50 maize varieties were planted on
strictly controlled cultivated land to produce maize feed. Among them, 29 dominant varieties with low accumulation of Cd in seeds,
including Xindan 58 and Meijia 303, can be tested for priority protection and safe utilization of cultivated land to produce safe edible
maize.

Keywords: Zea mays; cadmium; accumulation; translocation; screening

WA :2021-09-07  FAHH2021-12-22

PEEE A 9K T (1994—) 20 LROS LN LA, N Ll 4R in B T . E-mail : €652579920@qq.com
HEEEE DA% E-mail: yhma@ahau.edu.cn

BEE&UE - LREE A ARAIEEITH (1908085MC69)

Project supported : Natural Science Foundation of Anhui Province,China(1908085MC69)

http://'www.aed.org.cn



KT, A AN R RO SRR R N a8 25 R P

2022 11 H

AESR, T Tl i Pt & g DL AL IE AR 2
MIANE PR , 385 Y@ k™, L A &R Y
Heo R F SR 5T 2 W T 4 B A W R A M R K
1E AW RO — P B AR N E
o F A SIS IR @R, TOR BN, FRIE 5
AR 4R e S B R B 1 00077 t, &0
PR B35 2004270, AR PR B 22 R K% .
H A, 4516 5 4R 0] & ek b e B B PR IR AR
— i A2 A R E AR R IR e
X} 4 JE A T 22 v B B I AR AR S AN,
& JE AR B AE Y o B O 6 AF 5T EL A SRR AT B KURS:
I G HET SO0 A, S R A2 5 e Bk 2 4 R R Y
T, oh R T LUK AT NS K
FISROSEh 32, L, B R S EH S B KSR EAE
Wb s SRR REAE 07 % 4w IR B, X AR
Yrxd 4 Jm RSO AR R MY TR AR S
HEEE L.

FRAE R E T Z AR R E Z —, BE 4
R AR A SRR AT, FURPRD N A R I AR R
0 S T A 152 0 5 T il I (PO Y
A= i Z M Cdis ek HBEE HAEEZE L.
NIZE T T U4 EHER 214 FOK S AP 42 )8
Hg Fll As () B RFEAE , IF43 900 0 2 1 Hg . As FOAIRER 22
Al S EE A TS e e A SRR K . R
I AR I T TR R K S RO Cd f W i R AR
25 ik el T E4 R Cdis e LB R 1 1ok
ahRl . BAREEZE S 1 ANE AN CACLIR R A ok
AP Cd BB A G 2 f Rl ) 22 5%, R e HHE A =
7 Cd 5 V5 Ye b X Rl 4 3 4w Fl . B AT N T
AR 22 K SR O 2k AT B AR TP F U1 R
TR S, HJR PR 2k U, 1 BT X s 2T Y
B4 T 4 Cd IR 28 R K R Bl 7 S AR 5 308 A DL 4%
o AN, B ST TP R OK A A 4R A L R
¢ EEAE AR ZENE FRRL, T ORI AR
R K T i AT ) i LA 1

AT G DAL B AN E W i o 25 02 45 o o )
5 | P28 22 9 345 B AE 22 B0 B YR I ) 50 /1> K i i
SIS AL 38 AT A LR B T S X AR A
kb HEA T HH RS, W5 Cd Joip a8 XoF AS T) K i o
AR FZIR , DL KRR RO (R 2R e OFFARD)
H Cd 19 43 A FIAS [7] 2K S ROt Cd #R 88 K i 1 b
B) 22 5, DI ik ) Cd AR AR 2B B oK S A, IR 4R 5T Cd
FEF KA RIS 38 B AT RHE R 32 15 Ye bt 4e 4
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I B PR 7 it 22 AR AT S5 IR
1 M#EFE

1.1 i3 =

T 6 b A7 T2 AR i I T S DX A A A
5 W o S B BV A Y €2 E NG K 7 7 M W 1
FEAR BRAE T . pH 527, 5 ML 34.22 g- kg, =4
1.39 g- kg, Bl f# & 58.01 mg- kg™, £ & #E 20.75 mg -
ke, B 87.5 mg-kg ™, Cd 2.35 mg- kg™, A4 135
IR T o A FH b - B Y XU A8 s A o (AT ) )
(GB 15618—2018) , 156 1 Cd 7 168 H #f b - 8 T 4>
Ja& 5 e RS A A Y 1.57 £, 2588 F CAd B T5 4.
1.2 kRl R IR it

B TR SRR SO (6 1), 39 i 5 e B AR A
Py 22 51 2w (SR IR AN, e B 2 b
HENTY.

K HBEAL X 2B A K AN A L R
3,3 1504 /NX L, 478 65 em, BRIEE 30 em , Z)NX [ FR
7.2 m*(1.2 mx6 m) , K45 24 1o A AR >J 453 R H AT R
P, VO JE B R AT o B A T — ] 4 R AT (1 T =667
m®)50 ke FEHEAL A BEHR — o0 A IE(15:15:15) 3%
Tl - 498 5 7K et PR ARF A i R HH [R1REZK 2 7 60%~
70%. 2020 4F 6 J B HE S HE , E R H KA, JIf
JCEREXF B4 T HE A R BR HAE T AR, 9 B R A

F1 R ERS

Table 1 The varieties of Zea mays

s Al s ARl G i

Number Variety Number ~ Variety || Number  Variety
1 LI E 505] 18 A 123 35 a5
2 k618 19 MC121 36 F1E 100
3 B 58 20 B 503 37 HEELT6
4 i 653 21 17 1 298 38 #E4E703
5 F 968 22 fK 372 39 WK 695
6 NK718 23 £Hk 119 40 k2068
7 451902 24 Jeik 601 41 RE 505
8 KE3S 25 EK1102|| 42 A8
9 % 368 26 MC4520 43 RE2 %
10 A918 27 HURFET28| 44 FEF- 206
11 303 28 A% 808 45 wmE35
12 KAE316 29 &% 1233| 46 K37
13 988 30 HEL909 47 F 191
14 HHL958 31 ME 23 48 19953
15 FE-218 32 I5CHH 35 49 e 1 708
16 HACK 828 33 #F 303 50 B 796
17 JiE 29 34 %73 666
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FRMCR | R AR ARG /N XA ] K i PR AT B %o
HRBR -
1.3 HmRESHH

T K AT SRR BT BRI A T S B
FEHEMAETE BURE R AR A K A 5 8k, [R]IRE R AR
AFXST 7 (14 L HERE 5 (0~20 em ) ZH IR & 1 AE . - 3EkE
b F AR KT 5 43 5105 10,60, 100 H 57 45 1, Af AR &
A3 AR R CE OFERL YRR AY, B R K PR S A
LBk bk, ARFEREH 10 mmol - LMY Z iU 2
BRIV W B Cd B, IR 5 B F/KIE V. 7E 105 °C
JEFR 25T 30 min, 70 CHE ZE T AL, 0w 5
JE MR, 3 100 H & o 3 FIAR AR TR i 2 ik
AR AR PO OB BTN E Cd % .

Fie HE AR 7 32 A AR Ak 2 43 Bt D7 i ) IxE
- LA FR AR TR AEA TR I A M . 4 X O 2%
KRR (KR 1:2.5) J5 IS 2% pH 3 (TART-
ER2100) I & pH {13845 Cd R A (1 it
B BRI R A B DT W 43 SR B ) (GBY/T
17141—1997) H B 7 005 , A AR FE i A S Cd 0 22
Z (B WL 2 E R &5 E) (GB
5009.15—2014) , H1 & E HE 42 Z700P J5i W 4 ot
FETA Sl o DA R bR ES ) o R
(GBWO7461) FUHL Py A% i (GBW10012) #F 17 JiT it 45
il [ KPR UERE S A BT 25 R E R 22 RV IE RN
1.4 it

B GeH5 MrAE SPSS Hl Excel #5014 Fp 04T, 4b 3
V) S 2408 4 He 5 R F e/ N i 3 22 8500 (LSD) , I e vp
PIEE SR A bR 22 0N, 2 5 BE KR
P<0.05, K Origin A2 A

At WS R =R AR E SR A

I T 43 8 T e (1)
AR TR B S 0 A R R At Y DA
JEILE (2)
AR R TE AR A/ AR Y R 4 R T
R (3)
KPR 15 BB =E KA R 4 R & A T 4
J& e (4)
EME R =E A SN R AR SRR E S
JE IR (5)
2 HERELSH

21 AEEARRMENERTE
AR K b M A R SR LA 2. R 2 ]
— 1210 —

AR R R A S A E R EER . A
[F) . 2K gt A AR P50 2 ) Y0 LA 1.99~23.79 - B (37
SR, 48 SR ) I 5.82 g+ BR T AN [R] oK
T 25 2 Py 4 Y L R 26.47~70.12 g+ Bk (18 SR A%,
50 SH ), YIME A 54.47 g+ R TR AR WL
1 6.41~28.80 g+t (35 5 M1k, 30 5 fe i ) L A K
18.66 g Fk™'o AN [F] K it Bl £ 3 [ o 34.82~
179.76 g+ ¥k (35 S fik , 31 S o i), H{H M 112.35
g B

22 ARIEKGFHFFH IRELIECISERRESH
2.2.1 AR FKEEFRFERL ARPR A3 Cd % 122 7007

AN TR] K b FpoAFRL AR B £ 48 Cd 5 2 AR
RPN 3, R 30H, A K AR Cd &
EAATER 2R 504 FOKMFFFR Cd RN T
0.09~0.85 mg - kg™ Z [0] , ¥ 75 & (Rt LA bR ) (GB
13078—2017) f % 5K (Cd<1.0 mg - kg™") , ik bR H K
100%. B 335 fhFlAFRL Cd 75 18 At (R 4 4
FhRAE &5 TE e R (GB 2762—2017) #LE 1)
FRAE (Cd<0.1 mg-kg™) 4, HAax 445 0.01~0.75 mg-
ke, ERAR K F 98% , iX 5 50 X I 4 48 Cd % &= 5
B,

AN ] K Rl AR PR A Cd 7 v B R 1.89~
2.66 mg-kg ' (18 FH Ak, 21 Sd i), ¥I{EH K 2.27 mg-
kg'o ASTRF K AL AR L3 Cd & 4 R BGE F
410.040~0.386(33 S Hfl% , 40 S ) , ¥I{E M 0.103,
2.2.2 AfEEK AR Cd 5 5 R0

50 MR T K SR RERL Cd 5 A Ok
AR UED | A itE— 25 W AE DL S O3 2 0 b F 2 4
2SR FURPRE AT 28 4 6 F A0 K L Al AR
T RAFRL Cd B AR XU , % 50 4~ Bk Sh Fh ik 172K
oA (1), UASRAFAFRL CA AR R FOK SRl
RS W 51 T O e o7 NIV ST 73 /S = N LI 3752
%, Hp @B REAE -85 15,105 .40 5 44
P, R KPR Cd & A T 0.47~0.85 mgrkg ™ Z 0], 5
B AL A Y 8% P RL KRG 25 55 (505517
ASEL AR, FEORAFRL Cd % A T 0.22~0.32 mgrkg ' 2
], o5 i Pl Y 349% s (IRFR RIS HUA 33,25 .49 %29
A A, FORKFRL Cd & 2 T 0.09~0.19 mgrkg™ 2
[] , o 3 PP Y 58% , AN [F] K i Rk A Cd B R
R o W3 4
23 ARAIERBMR . ZH ECIEE

Rt BRI R K RO Cd R R iz
RRIE, 20 5B R R Cd & R SRR3R K i
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Table 2 Biomass and yield of different maize varieties (g-plant™)

LE i Biomass ]
s H2 Root 251 Shoot its Corncob PR Yield

1 4.48+0.95b 48.10+1.45mnopq 14.87+1.36uvw 86.30+5.980pq

2 3.04+0.62b 65.58+4.65ab 25.45+1.28bcde 128.70+8.26defg
3 6.22+0.19b 45.50+4.130pqr 18.48+2.3 1nopqr 122.41+7.07efghij
4 6.73+0.39b 61.46+1.94bcdefg 12.22+2.12xy 88.89+5.750pq

5 5.60+0.76b 66.44+2.58ab 11.11+1.23y 58.52+2.51s

6 5.64+0.39b 51.64+3.39ijklmno 14.99+1.42uvw 87.96+4.260pq

7 8.50+0.53b 54.31%1.72hijklm 20.50+0.92jklmno 101.85+8.04lmno
8 3.48+0.62b 49.78+2.86jklmnop 15.52+0.80tuv 91.67+5.89nopq

9 2.30+0.29b 41.32+2.97rs 11.60+1.31xy 78.33+8.95qr
10 5.80+0.45b 57.46+1.86defghi 14.74+1.02uvw 87.78+4.390pq

11 8.90+0.98b 49.99+1.84jklmnop 10.47+0.86y 64.63+4.49rs

12 10.28+1.47b 63.84+2.37hed 23.60+1.67efgh 154.63+1.61b

13 11.14+0.94b 63.52+2.73bcde 20.57+2.11jklmno 117.41+10.14efghijkl
14 7.79+0.71b 58.24+2.06cdefgh 7.52+1.21z 38.33+1.29t

15 2.67+0.70b 55.82+2.38{ghij 18.15+1.860pqrs 104.81+9.53jklmno
16 6.84+1.97b 49.22+1.29klmnop 27.09+1.75abe 147.22+7.37be
17 4.66+0.78b 63.21+2.11bcde 16.03+1.47stuv 81.48+5.14pqr
18 2.25+0.36b 26.47+0.96t 21.17+1.07ijklm 127.78+11.11defgh
19 5.69+0.50b 45.69+6.370pqr 19.39+1.65lmnopq 117.59+9.06efghijkl
20 5.43+1.09b 47.92+2.07nopq 21.35+0.97hijkl 125.92+11.81efghi
21 6.86+0.28b 54.46+4.40hijkl 20.68+1.81jklmn 108.34+7.67ijklmn
22 4.06+0.17b 62.60+3.61bcde 18.98+1.46lmnopq 115.19+8.26ghijklm
23 2.57+0.26b 55.23+2.44ghijk 19.56+0.79klmnopq 109.26+10.07hijklmn
24 3.85+0.40b 46.87+5.360pqr 11.41+1.19xy 75.00+7.35qrs
25 5.70+0.57b 57.63+6.11defghi 22.02+0.24hijk 115.74+6.32ghijklm
26 4.39+0.32b 64.23+2.89abc 16.17+0.94rstu 104.07+6.12jklmno
27 7.79+1.40b 58.46x6.21cdefgh 17.14£1.63qrstu 109.44+8.05hijklmn
28 6.37+0.97b 63.10+2.15bcde 18.16+1.380pqrs 121.30+6.57efghijk
29 4.76+0.22b 44.89+1.20pqr 25.38+1.22bcde 154.63+5.78b

30 5.58+0.44b 47.99+2.46mnopq 28.80+1.19a 150.92+9.30bc

31 6.95+1.22b 46.90+2.780pqr 26.33+0.63bed 179.76+6.41a

32 2.87+0.78b 64.25+2.42abc 18.68+1.00mnopq 97.22+4.82mnop
33 5.75+0.92b 54.06+2.70hijklmn 11.88+1.14xy 133.07+5.53cdefg
34 6.21+0.41b 48.79+2.77Imnop 13.71+1.19vwx 87.59+4.870pq
35 4.39+0.42b 54.23+1.62hijklm 6.41+1.23z 34.82+1.63t

36 3.27+0.64b 46.83+3.170pqr 19.92+1.55klmnop 116.67+7.73fghijkl
37 1.99+0.38b 62.33+1.86bcde 23.45+1.34efghi 144.45+3.53bed
38 5.75+0.45b 48.92+3.491mnop 18.73+£0.96mnopq 133.33+4.13cdefg
39 4.27+0.46b 65.23+1.53ab 24.48+1.37defg 136.11+3.84cde
40 4.12+0.95b 63.49+2.60bcde 25.49+0.69bcde 135.18+4.62cdef
41 4.99+0.25b 45.18+1.84pqr 25.68+0.89bcde 158.33+5.80b
42 3.06+0.49b 37.87+1.26s 22.77+1.10fghij 156.11+6.01b
43 2.95+0.30b 42.13+3.06qrs 24.94+0.72cdef 116.48+5.01fghijkl
44 8.57+0.71b 62.05+2.90bcdef 12.78+0.93wxy 107.41+3.60ijklmn
45 8.90+1.32b 61.23+4.10bcdefg 11.35+0.76xy 76.11+4.49qr
46 9.88+1.08b 58.32+6.58cdefgh 20.35+1.89jklmno 119.45+4.89efghijkl
47 6.97+0.32b 57.90+0.54cdefghi 22.46+1.13ghij 145.93+6.35bcd
48 23.79+31.21a 55.45+3.86ghijk 27.61+0.82ab 159.81+3.93b
49 3.49+0.53b 57.36+5.19efghi 17.58+0.99pqrst 102.78+6.66klmno
50 3.27+0.38b 70.12+3.25a 15.20+0.76uv 100.92+5.28lmno

R E] 5.82 5447 18.66 112.35

TE : FIZUAR NG G R AN R] B ] 25 5 .35 (P<0.05) . R

Note : Different lowercase letters in a column indicate significant differences among maize varieties (P<0.05). The same below.

http://'www.aed.org.cn
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Table 3 Cd content in seeds and rhizosphere soil and seed bioaccumulation factor of different maize varieties

%5 FERLCd & PR 135 Cd 7 4t LERATE
Number Cd content in seeds/(mg-kg™) Cd content in rhizosphere soil/(mg-kg™") Bioaccumulation factor in seeds

1 0.71+0.06b 2.26+0.02klmnopqr 0.315+0.024b

2 0.22+0.01lmno 2.13+0.03uv 0.103+0.008jkImn
3 0.13+0.01stuvwxy 1.89+0.08y 0.070+0.008qrstuv
4 0.29+0.01efgh 2.03+0.02wx 0.145+0.006ef

5 0.29+0.02efghi 2.30+0.06hijklmno 0.125+0.012fghij
6 0.26+0.03ghijk 2.42+0.03cdef 0.109+0.01 1hijklm
7 0.27+0.02ghij 2.33+0.02ghijklmn 0.115+0.007ghijkl
8 0.47+0.02d 2.41+0.03efg 0.195+0.006d

9 0.31+0.02efg 2.55+0.06b 0.120+0.006ghijk
10 0.62+0.02¢ 2.29+0.03ijkImnop 0.272+0.008¢

11 0.16+0.03pqrstu 2.18+0.01pqrstuv 0.073+0.013pqrstu
12 0.30+0.02efgh 2.21+0.03mnopqrstu 0.136+0.012efg
13 0.27+0.02fgh1 2.15+0.01rstuv 0.128+0.01 Lefghi
14 0.28+0.02fghi 2.22+0.02mnopgqrst 0.124+0.010fghij
15 0.31+0.03efg 2.29+0.02ijklmnop 0.135+0.01 lefg
16 0.18+0.01mnopgrs 2.36+0.02fghijk 0.074+0.004pqrstu
17 0.18+0.03mnopqr 2.39+0.02fghi 0.077+0.01Lopqrstu
18 0.17+0.02nopqrst 1.89+0.03y 0.091+0.008lmnopq
19 0.12+0.03uvwxy 1.95+0.03xy 0.061+0.014tuvwxy
20 0.14+0.02rstuvwx 2.20+0.01nopqrstu 0.063+0.008rstuvwxy
21 0.16+0.03pqrstu 2.66+0.06a 0.062+0.012stuvwxy
22 0.11+0.02wxy 2.51+0.04bc 0.042+0.010xy
23 0.14+0.03rstuvwx 2.36+0.02fghij 0.059+0.010uvwxy
24 0.17+0.040pqrst 2.27+0.02jklmnopq 0.074+0.014pqrstu
25 0.15+0.02pqrstuvwx 2.38+0.02fghij 0.062+0.008stuvwxy
26 0.33+0.03e 2.48+0.03bcde 0.131+0.010efgh
27 0.11+0.03vwxy 2.41+0.20defg 0.046+0.014vwxy
28 0.18+0.02mnopqr 2.20+0.050pqrstu 0.084+0.01 Inopqrst
29 0.13+0.02tuvwxy 2.33+0.08ghijklmn 0.055+0.006uvwxy
30 0.22+0.03jklm 2.22+0.06mnopqrstu 0.102+0.012jkImn
31 0.10+0.01xy 2.39+0.01efgh 0.043+0.005xy
32 0.22+0.02kImn 2.24+0.05lmnopqrs 0.099+0.011klmno
33 0.09+0.01y 2.15+0.02rstuv 0.040+0.004y

34 0.15+0.02pqrstuvw 2.25+0.02klmnopqr 0.067+0.010rstuvw
35 0.19+0.02mnopq 2.17+0.02qrstuv 0.086+0.008mnopqr
36 0.11+0.02vwxy 2.38+0.02fghij 0.046+0.009wxy
37 0.15+0.02pqrstuvwx 2.35+0.05fghijkl 0.063+0.006rstuvwxy
38 0.24+0.031jkl1 2.50+0.03bed 0.096+0.014lmnop
39 0.24+0.02ijkl1 2.40+0.03efg 0.102+0.011jklmn
40 0.85+0.06a 2.19+0.01pqgrstu 0.386+0.033a
41 0.18+0.03mnopqr 2.13+0.03tuv 0.085+0.016nopqrs
42 0.15+0.00pqrstuvw 2.02+0.04wx 0.072+0.002pgrstu
43 0.25+0.02hijkl 2.38+0.04{ghij 0.106+0.007ijklmn
44 0.17+0.02pqrstu 2.33+0.05fghijklm 0.072+0.007pqrstu
45 0.14+0.02qrstuvwx 2.22+0.04mnopqrst 0.065+0.009rstuvwx
46 0.18+0.02mnopqrs 2.29+0.03ijklmnop 0.077+0.0100pqrstu
47 0.19+0.02mnopq 2.09+0.02vw 0.091+0.010mnopq
48 0.16+0.03pqrstuv 2.24+0.06klmnopqrs 0.069+0.012qrstuv
49 0.19+0.02mnop 2.27+0.03jklmnopq 0.086+0.009mnopqr
50 0.32+0.03ef 2.13+0.04tuv 0.149+0.013e

M 0.23 2.27 0.103
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Figure 1 Cluster analysis of Cd content in seeds of different maize varieties

R4 FREXRBF(HS )R CIRRERL S
Table 4 Classification of seeds Cd accumulation types of different

maize varieties (number)

RS FTEERSMWIR ZH ECIESE
Table 5 Cd content in roots, shoots and corncobs of different

maize varieties

AR SRV R R
High accumulation ~ Medium accumulation Low accumulation
1 2 12 32 3 20 27 35 45
8 13 38 11 21 28 36 46
10 14 39 16 22 29 37 47
40 15 43 17 23 31 41 48

26 50 18 24 33 42 49
30 19 25 34 44

O N N A

BN (R RIS 1 — A 7 28T R 2R ) 4G
IR ARAR ZEm SR Cd f i R BK SRR 25
MOt Cd B it AR 5. MR 5 Al Al EORAAER S A
AL Cd & 22 5 0 3, i cd &N+
0.91~1.28 mg-kg™ Z[A], F-2I{H g 1.12 mg - kg™ ; 250t
Cd & HYEH N 1.07~1.19 mg-kg™, “FH{E 4 1.10 mg-
kg3t Cd L EI N 0.51~0.94 mg- kg™, SE I {H K
0.74 mg-kg™' o SMAKRE , mREMAERMF Cd & =R
Ry ZE > AR > v B AR SR A R 2 B O AR > 2K
> IRB R AN R B AR S ZE 0>
2.4 AREEKMFITCIRBEMEIZERSH
2.4.1 AR FE KSR Cd L E 2 T

VEYI B 4 8 R R AR ) T & 4R R BE R  A
] B K A AR - 3 Cd A & SR RS 2 iR .
i LB F (15 405 )M ZEM O PR
Cd & 4 2500 514 0.40~0.44 .0.51~0.53.0.34~0.40
0.32~0.39, R ZAFR AN (55 (125 )M 280 fk
FFRL Y Cd & 4 R 3040 o8 0.52,0.47~0.49 . 0.22~
0.23.0.12~0.14 IR B R AP (3145 335 )M =%
M S FFRLY Cd & B R 1 0.52~0.60,0.45~
0.50.0.35~0.44.0.04 ., A[a] K 5 Bl 2 B X Cd 1Y
HRRE N ABRKES AEERB/NT 1, U
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By oR=1 Cd&HECd (:()nlent/(mg'kgfl)
Type Number 2 Root 221} Shoot it Corncob

[y 1 0.91+0.04d  1.19+0.03a  0.77+0.01c
40 0.9620.02d  1.12+0.06b  0.87+0.01b
HhAR A 5 1.19+0.04be  1.07+0.02b  0.51+0.05d
12 1.1420.04c  1.09£0.02b  0.51+0.05d
IR A 31 1.24+0.03ab  1.07+0.01b  0.83+0.04h
33 1.2820.06a  1.07+0.01b  0.94+0.01a
- {H 1.12 1.10 0.74

bR Cd AR I RE T 34855 o Herh s AR R AR S Al
Cd &5 ZECRIN 2L SHSTESHERL, AR R
il Cd & 42 R BRI RS ZE 0> IS FPpE, IR RS
b AP Cd & 5 R BRI S ZE > > F PR
2.4.2 AN[E] FOK FL RO Cd % iz 25 54 B

ANTE K AR Cd 3 s REULIE 3. M &R
RFMFN (15 405 ) ZEM KPRt Cd 154 s REUr
514 1.17~1.31.,0.60~0.76, H FL BACR M A (555 (12
5 2B FERLXT Cd 1Y% s Z 5040 9 0.90~0.96
0.26~0.27 MR EAR K MFN (315 335 ) ZEnt APkt
Cd B35 25045 594 0.84~0.87.0.08~0.10, 247 B it
250k . m AR BN AN 2RI X Cd (% ia RECK
F 1, 1 A AR B AR AR 2R S A 2R
i ZFBNT 1, BRI = A RS B R AR
AR S AN F FK AR ER RS 12 REUY /N T
1, SRR e AR A > R R A SRR R A 3

3 iFig

VEYI ) T 45 8 1 W2 Wiy 0 SR 485 R B s 4%
R 2 S fm] g g 20, BogE 22 SR 5 R B R OK P As
ROFR B2 B REE 5% KRS 55 28 HAE R RY i 2%
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Figure 2 Bioaccumulation factor of Cd in different maize varieties
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Figure 3 Translocation factor of Cd in different maize varieties

SR, ARBIESE TR AN R R A B, T LAAS EOK A
XF Cd AR 2B A Bt e R R JuE . IR E
(RIS RGBTt R ), 48 B B A i
R AT e, WP T SR T PR VEAL . ASBESRE R
504 F ok S AR Y Cd SR A AR S, i Tk
By M Cd 75 Je ks ™ i (S1.5 0% = PR MERRAE) L 4 K
T A RIORF R Y Cd 5 gt TR i e 2 B K bR o
TS Y PR ) o Cd A FRAE 0.1 mg- kg (HFF A
i R R FE R Cd B it 34 R 88 5 (Al TAE AR i) (GB
13078—2017) " Cd A FRAE 1.0 mg - kg™, K K7 RL7E
G SOER IS AT 4 S 2l gk, A 057 A 18 52 3
Gy NSO B SR B AR T GIIEE R B, TR £k
anRIFERLS 13 Cd 1 & A R B/ T 1, Ut
EOK SRS Cd B BA B I 52 1 o 2R AR ARSI
P T B A 4 51, i 1 16 /N2 b m] 4 e
TR T e b RN o AR S 2o XS
ANTR] K b A B 4 I o A T R AT, ke
i 88 S A AN FFRL As (P CA IR R K i
Filt o 5y A T A543 2o 2R 2 A3 A K AN [) KRR it R A T
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Gy WARLEERIZE B /N RERE Cd 5 BRI i E
PRI, ARAFHERE Cd 2 R EL = 55 v iR
INFE BT AHIF SRR R AT G R 50 FOK
Pl o3 Ak RE Cd i ARBL R =R 4 5 2T K
Fi#E 505 0K £ 3545 4 m LR L FP, BOR 618 il
R 653 55 17 B E AR, DL GH B 58 36N 303 &
20 AMIRAL R 5L A, 45 A7 R OK b R Y 8% . 34% N
58% , Ho AP IR B AT 1N L S5 it R ZE O S AR 4 26
B b A28 2 ) AR iRl DA e — 2 0 6 28 42 m 1
FH K Al FAR B KRR C AR IR

FOR AR RN G OFPRLH Y Cd 43 TR
A BEARER, Hh R EARRLM 1S 405
FI R 2L SHR SIS PR, LA RS FN S 5 1245
TS ZE SIS PR, IR B AR R 315 .33
SRIMHSZE SIS KPR, PR ZE S SY & B
FORMRR A Cd & R AL R BUONARS 250 S H PR, 5
BT TR R RARF B AR A —2 (Hdh
ZEIES MRS FFRL G 57 25 5200, 5 AR ST Hh e A R AR
T2, AT RE 5 AR 22 SRR - S0 R R A
SR, IR K SR RIS FRL P Y Cd B I
R AR FIZE M R Cd & ks, b s AR 24T
TR 15 40 5 2EM Ry Cd A A TR
R, FBH Cd 240 A F H 250k i IR 2R
AR S R AR P B Cd B 404 TR, (H 5 250
fCd T RZER AL,

TR F K SRt Cd (R 2R G 12 HAT B S Ay 22
SR L DAY LB, R R OK SRR 25
M FPRLR RS Cd BE I fr e B 25 5 . Wife
Tl SR B 5T e W, S ] K i Aok X+ e Cd
(s R RE T R RE AT 22 50k . ARIFE R, AN oK
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2 Sk, B AR EORMFR AP Cd & 5 REGER I
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B 1 TR AR LA A, i ep AR AR R SRR AR
AR R, LY 2R B A SRR R B A
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PRI 4% T K Al Bl ZE X} Cd #5382 Bt A7 1 22
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FACT A, DB ARFR B AT AR Cd AR 1] 1
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4 #ig

(1) 4 H Cd B T3 G 4514 S AN ] K b By 26
Wy A BB B R R 25 5
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