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Accumulation and translocation of cadmium in different maize cultivars

XIN Yan-wei, LIANG Cheng—hua®, DU Li-yu, WU Yan, ZHANG Ya-nan, HU Yue

(Shenyang Agriculture University, College of Land and Environment, Shenyang 110866, China )

Abstract ;: Eighteen maize cultivars, which are widely planted in the Northeast China, were selected as materials in a pot experiment. The
aims of this study were to investigate the rule of cadmium(Cd) accumulation and translocation under Cd stress conditions (5 mg-kg™), and
explore the relationship between Cd form and its absorption by the crop. The results showed that the biomass and yield among cultivars were
not significantly different, while the ability to accumulate and translocate Cd was significantly different in the root, stem, leaf, and grain of
maize. Among the cultivars, accumulation of Cd in the grain in nine cultivars did not exceed the national hygienic standard of food safety,
while that in stem in three cultivars and in leaves in two cultivars did not exceed the hygienic standard of feed. The Cd accumulation coeffi—
cients in root, stem, leaf, and grain of maize were 1.076~1.991, 0.093~0.430, 0.068~0.902, and 0.004~0.081, respectively. The transferring
coefficients of stem and leaf ranged from 0.19 to 0.83 and from 0.03 to 0.44, respectively, which suggest that the maize cultivars had a cer—
tain ability to absorb Cd from the soil, but the transporting ability from shoot to stem, leaf, or grain was weak. Cd absorbed by maize had a
positive correlation with the exchangeable state and negative correlation with the residual state. According to the evaluation of biomass, Cd
content, enrichment, and transferring coefficient, four cultivars named Xin Dongdan 16, Dongdan 60, Shenhe 118, and Fuyou 9 could be
recommended for cultivation in the mild and moderate Cd contaminated soils.
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Table 1 The cultivars of maize
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3 B 16 12 7R 60
4 rhfe K 4515 13 Rk 4616
5 AR 58 14 HEa 958
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8 Ik 33 17 T 36
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By the method of Duncan. The different lower letters means that the index of control group has significant difference among maize cultivars( P<0.05).

The different capital letters means that the index of experimental group has significant difference among maize cultivars(P<0.05 ). The same as below
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Figure 1 Biomass of different maize cultivars
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Figure 2 Yields of different maize cultivars
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Figure 3 Cd content in roots of different maize cultivars
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Figure 4 Cd content in leaves of different maize cultivars
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Figure 5 Cd content in stem of different maize cultivars
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Figure 6 Cd content in grain of different maize cultivars
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Figure 7 The hierarchical cluster analysis of Cd content in grain of

experimental group
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Figure 8 The hierarchical cluster analysis of Cd content in grain of

conditional control group
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Table 2 The bioconcentration and translocation factors of maize cultivars in experimental group
s nt e KPR FEHRL e

1 1.922+0.050ab 0.212+0.005fg 0.332+0.024bed 0.021+0defgh 0.10+0.01ef 0.33+0.06bcd
2 1.634+0.024abcd 0.337+0.020ef 0.191+0.003efghi 0.039+0.004cdef 0.29+0.04bc 0.28+0.03cd
3 1.529+0.100abed 0.108+0.002¢g 0.169+0.009fghi 0.010+0gh 0.07+0.01ef 0.24+0.05¢d
4 1.210+0.087cd 0.302+0.008ef 0.197+0.029efgh 0.015+0.001gh 0.08+0ef 0.33+0.04bed
5 1.714+0.170ab 0.760+0.082abc 0.344+0.022abc 0.039+0.027cedf 0.13+0.10def 0.41+0.03bed
6 1.076+0.161d 0.355+0.094ef 0.164+0.017fghi 0.071+0.003ab 0.36+0.03ab 0.49+0.12be
7 1.227+0.032cd 0.237+0.009fg 0.093+0.003i 0.030+0.004efg 0.23+0.04cd 0.25+0.02¢cd
8 1.776+0.059ab 0.333+0.062ef 0.175+0.057fghi 0.081+0.006a 0.44+0.09a 0.24+0.03cd
9 1.991+0.061a 0.794+0.036ab 0.426+0.039ab 0.021+0defgh 0.04+0.01ef 0.58+0.05ab
10 1.211+0.221ed 0.330+0.114ef 0.379+0.031ab 0.038+0.002cdef 0.09+0.01ef 0.83+0.08a
11 1.970+0.126a 0.585+0.066cd 0.409+0.015ab 0.043+0.004cd 0.11+0.03def 0.39+0.02bed
12 1.870+0.115ab 0.289+0.018ef 0.099+0.007hi 0.014+0gh 0.10+0.01ef 0.21+0.02cd
13 1.502+0.264bcd 0.467+0.020de 0.249+0.064def 0.018+0.001{gh 0.10+0.01ef 0.38+0.06bcd
14 1.626+0.048abcd 0.365+0.093ef 0.187+0.042efghi 0.016+0fgh 0.09+0.02ef 0.19+0.09cd
15 1.825+0.125ab 0.068+0.017¢g 0.277+0.029cde 0.020+0.001efgh 0.10+£0.01ef 0.25+0cd
16 1.852+0.011ab 0.902+0.102a 0.430+0.017a 0.054+0.001be 0.12+0.01def 0.82+0.05a
17 1.592+0.192abced 0.715+0.022bc 0.200£0.019efg 0.042+0.004cde 0.17+0.03de 0.35+0.04bcd
18 1.954+0.228ab 0.294+0.034ef 0.102+0.020ghi 0.004+0.001h 0.03+0f 0.19+0.02d

T AR R F 2R TE 0.05 K RS BE. TH.

Note: Different letters indicated significant difference between varities at 0.05 level in the same column. The same below.
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Table 4 The relationship between Cd form and different index of

maize's uptake

gL PR AL

AHZEL e GEA WAl phak BRES
WemariE 0.061  0.068  0.095 -0.114 -0.110
EXra 0.699% 0224  0.034 0277 -0.431
48 2 0.814** 0140  0.135 0255 -0.606*
FERLER & & 0.245 0.367 0.45 -0.083  -0.557*
M EEEE R 0.703%*  0.096 0.171  -0.208 -0.518%
TSR St 0.405 0.118  0.199  -0.149  -0.385
EMHSE R 06225 0132 0064  -0.147  -0.403
FRFEE RS 0174 0163 0.161  -0.129  -0.054

T - * FORTE 0.05 ACE B BB+ FURAE 001 K BB EHIR.
Note: * indicates the significant correlation at 0.05 level ; ** indicates

the significant correlation at 0.01 level.

S M EIRAR SR TE 0.05 K B UG, MR
F R0 31 4-0.606 ,-0.557 .-0.518,,
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Table 3 Different form of Cd content
R ﬂﬁf%ﬁ?&%ﬁﬁ/ Wk?@i’tﬁ%@ffﬁé\ﬁ/ %&%’i{k%éﬁ??ﬁ&% &/ ﬁmﬁﬁ%ﬁﬁﬁﬁ/ ﬁ%iﬁ?&%iﬁ‘\ T/
mg kg™ mg kg™ mg- kg™ mg-kg! mg kg™

1 1.9900.057cde 0.8200.017a 0.8630.007he 0.0910.001a 1.236+0.011be
2 2.15020.023abcde 0.953+0.023a 0.25620.015g 0.1800.011a 1.457+0.011b
3 1.950+0.023cde 0.823+0.008a 0.54920.017ef 0.1500.006a 1.531+0.011a
4 2.19020.040abcde 0.725+0.006a 0.56820.012def 0.240+0.017a 1.27720.034bc
5 2.382:+0.028ab 0.980+0.050a 0.70220.029cdef 0.2130.003a 0.72620.006de
6 1.991+0.028cde 0.894+0.001a 0.55120.023ef 0.1500.017a 1.417+0.003b
7 1.907+0.113e 0.850+0.023a 1.176+0.006a 0.1700.035a 0.894+0.011d
8 2.01520.173cde 0.900+0.058a 1.33220.003a 0.1630.001a 0.59020ef
9 2.21920.012abc 0.7300.011a 0.61520.002def 0.137+0.001a 1.299+0abc
10 2.23520.058abc 0.9700.011a 0.76620.017bcde 0.154+0.011a 0.875+0.034d
11 2.21420.058abed 0.980+0.040a 0.812+0.058bed 0.1750.011a 0.819+0.006d
12 1.9100.017de 0.850+0.023a 0.649+0.058cdef 0.1930.023a 1.398+0.173abc
13 2.35620.115ab 0.977+0.040a 0.56620.024ef 0.187+0.100a 0.919+0.001d
14 2.13520.015bcde 0.840+0.015a 0.70220.002cdef 0.1630.002a 1.16020.058¢
15 1.930£0.015¢cde 0.9300.010a 0.512+0.003f 0.175+0.003a 1.453+0.058b
16 2.45220.208a 0.950+0.153a 0.952+0.01b 0.182+0.001a 0.46420.002f
17 2.23620.100abc 0.850+0.153a 0.77220.252bcde 0.2300.200a 0.912+0.010d
18 1.8900.153¢ 0.910+0.252a 0.658+0.153cdef 0.2130.013a 1.3320.252abc

®5 TEERSSENRKD RS TE

Table 5 Regression equation of soil Cd form and uptake of maize

A& Y WEH R F P
EX Ry Y=2.302X,-3.202 0.456 15.259 0.001
4 Y=5X-8.728 0.642 31.512 <0.001
Hb AR A Y=0.364X,-5.40 0.462 15627 0.001
EX 3¢ Y=0.264X -0.406 0425 13.569  0.002
i R R Y=0.636X ~1.088 0.684 37.829 <0.001
AR Y=-0.161X,+0.322 0267 7.178 0.016
4 Y=-0.202X,+4.088 0328  9.294  0.008
5555 BB Y=-0.248X,+0.532 0324 9.4  0.008

X T S 2 X, LRI A
Note : X\—exchangeable cadmium; X,—residual cadmium.
AP ACHASTEVE RS, 2y MR 2% o SR A4 1
BB PR R b R R A
X AT HE S FRE AT VEA R AN BRI A, 1 FL§a 45
AT PR MEAIIES, &
oK sty ol 22 TR P MR SR 4 4 Sy T SE AT AR HOR
ZE5t o XUBURAFRIRTTE K B, 76 R B e B O
0.271~0.337 mg-kg™ [, HUE 11 5 FAKXH4# A 55 W
WeRp P fr W A, HL R ORISR IR RE 1 S A S A i
R R A W 22 (B A 5 R O s AL RS5O
BiF 5 K BRAE L X A O A~ B2 K it Pl ZE AL - 4

FETTT AT AE 3 2257 o ANIFTE 6 BEAS [R) K i Fof
HR 25 I RPR AR SRR AT A S A R ) 22 5, X ]
RE-S SRR 18 > FOR AL g 45 5 22 R BOK,
JERUAR A G o R /R SE B2 AN IR ZH 2 1
AR ARAH SRR TR iy AR — 2, X Ul W
KAE R BEAR TS Y (<5.0 mg-kg™) + 3 I FFR &
BRI BRI 22 57, W] RE SR N D SRR U B R TS
e JEE R IR B KR SZ B RE ST O BAEL, DR oR X oK 114
TR AR AR IR , HAA RO FIAL A fp it —
AT, SEHATRIRTFERE , I A BE M F KB 1L~ A
JEE Tt e SRR TR A A

NS NI = o U AG SR o O iR Jk [ P
W B AR RO s 2 BUNT 1 DL R S5 T T
ERAVEOY, BEHCHT AXH 16 A 60 JER 118 e A
O A1 R BRI RE B T Y Ml AR AR b 2R
1, H AT AR R AR ol B 5 12 Dy TG ik
B GE— IR IER, FORMRAR R Jm i/ E L 7
THT AT 5800 FE AU 55 , ok 86 T ARt — 2 hinai

4 ZEig
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