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Interaction between cadmium and trace elements in the wheat absorption process
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Abstract: To develop wheat physiological resistance control and Cadmium (Cd) reduction materials, the effects of different Zinc (Zn) (1~
10 wmol - L") and manganese (Mn) (1~10 wmol - ') concentrations on wheat hiomass and the Cd/Zn/Mn content were studied using
hydroponic experiments with Zhengmai 1354 and Zhengmai 1860 wheat varieties. The effects of different Cd (1~50 wmol - L™) stress levels
on wheat hiomass and Cd/Zn/Mn uptake were examined. The results showed that the 5 wmol - ™' Zn and 10 wmol - L' Mn treatments
significantly increased the biomass of the two types of wheat. The Mn (1~10 pmol + L") treatment reduced the Cd content in the
aboveground parts of Zhengmai 1354 and Zhengmai 1860 by 22.8%~29.4% and 15.2%~17.5%, respectively, and reduced the Cd content
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in the underground parts by 25.7%~30.0% and 28.6%~31.6%, respectively. The Zn(1~10 wmol - L™) treatment reduced the Cd content in
the underground parts of Zhengmai 1354 and Zhengmai 1860 by 20.3%~34.3% and 18.9%~43.0%, respectively, and reduced the Cd
content in the aboveground parts of Zhengmai 1354 by 10.1%~13.1%. Different cadmium stress (1~50 pmol - ") tended to increase the

wheat biomass. As the Cd stress level increased, the Cd content in the aboveground and underground parts of both plant varieties increased,

the Zn content in the underground parts decreased after first increasing, and the Mn content gradually decreased. The results showed that

there was a competitive relationship between Cd and Mn, and the relationship between Cd and Zn was more complex. Moreover, moderately

increasing the supply of Mn and Zn significantly reduced the Cd content in wheat plants. Therefore, Mn and Zn are effective physiological

resistance control agents for reducing the Cd content in wheat.

Keywords : wheat; cadmium; competition; zinc; manganese
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Figure 1 Effects of different trace elements on wheat biomass
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Figure 3 Effects of different trace elements on Cd accumulation and translocation factor of wheat
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Figure 5 Effects of different Cd stress levels on Cd content in wheat

AWFFE R, M 1~10 wmol - L™ (1) Zn b B 14 R
WA W Rl /N M R 3 Cd & 8, ELBEZ Zn R0 &1
P Cd Bt 2P RS X RIITE /N AR Zn
A Cd Z [ A7 FE 58 U0, FLIX Rl 38 4 3000 23 Bl Zn ¥R
JE (R4 R TIN5, Y ANG 2515 2o B0 A o e Bl T
X — o ULHEN , SN IR Zn REFD RN AR R P
Cd™ MR ISR 5G4 B8 11 2238 (140 TaLCT1) , MR AIR
INFERR T Cd (MR, R, B 25 e Zn Vi S
HIFE i, N AR RE 7 AE B 2 5 Zn® HH G 1 38 2R
SRAEHE Zn WL ER RN FF AL 2 | T X Be AR A TR

1% WHART]

B ia 2o B[] i 23 2 v Cd> s, TR I /N A2 3o
Cd 1) i i8 ZEb A T @7 Ah , A ST & B,
Jiti Zn Ab PG K3 FZ 1354 Hb B EB4) Cd 5 ARG, B
72 1860 4th I FB A Cd 7 2 I b 2 FEAIK, iX AT B 5 /)
27 [ L PR BRA G, DRI AE it N Zn b 3B 07 25 /N 27
i P 22 S0

AHWFFEFE B NN 1~10 pmol - L7 19 Mn 420 3 4 R
REARE R /N 22 1 R 3R Cd 5 1, ELBE 5 Min (R0 71
P Cd & I R RS [, Bl % A0 it Mn
W B B R, /N Hl B SR R 0 Min 1 2 2



1181

W TC AR /N2 WG i P A A L )

iy
v

f

L e

20226 B

c
Ex
€d50

be
—E
Cd20

be
=
Cd10

a
—
Cd5

ab
=
Cd1

[ (b)
c
=
CK

(=] = (= (= (=]
=S} O <t N

(,83-8ur)/098 | rewSusyy
Jo 1red punoOIoAO(R UT JUSIUO0D Uy

TR UZ T T 0981 ZEsky

cd
H de
Cd20 Cds50

be
Cd10

ab
e
Cd5

a
=
Cd1

4
[}

s O
~

L 1 1 1 1
(= = = (=] = [<=]
S 0 O < N
—

(3-8 /pge] rewduayy,
Jjo 1ed v::ohmw\yonm. ur Juejuod uy

B uZ T PSET ZEh

Kb Treatment

Ab P Treatment

e
Cds0

c
—E
Cd20

a
=
Cd10

b
Cd5
AL PR Treatment

d
E3
Cd1

e
CK

El6 AE CdihiEskEXFINE Zn S ERIEIN

Figure 6 Effects of different Cd stress levels on Zn content in wheat
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Figure 7 Effects of different Cd stress levels on Mn content in wheat
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