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Effcet of Applied Zinc into Soil on Cadmium Uptake and Accumulation in Maize Plants under Dif—

ferent Cadmium Concentrations

ZHANG Lei'%, SONG Feng-bin'

(1. Northeast Institute of Geography and Agriculture Ecology, Chinese Academy of Sciences, Changchun, 130012, China; 2.

Graduate School of the Chinese Academy of Sciences, Beijing 100039, China)

Abstract: To investigate effects of Zn application into soil on growth of plants and uptake of Cd and Zn under different soil Cd
concentrations, a pot experiment was conducted with two genotypes of maize plants (Jidan 209 and Changdan374 used extensive—
ly in Northeast China). Zinc fertilizers were added to soil at four levels, i.e: 0, 80, 160, 240 mg-kg™ soil as ZnSO,, at varied soil
Cd concentrations: 6, 20 mg-kg™ soil. The result showed that shoot biomass of both cultivars was decreased significantly (P=
0.016) with increasing Cd concentration from 6 mg-kg™ to 20 mg+kg™ soil. Zinc application increased shoot biomass at 6 mg Cd -

kg™ soil level. Shoot biomass of Changdan374 was generally greater than that of Jidan209 (P<0.01). With the increasing of added
Cd concentrations from 0 to 20 mg kg™ soil, the total amounts of Cd accumulated by two genotypes of maize were linearly in—
creased (P<0.001). Applied Zn generally decreased Cd concentrations in two cultivars, but there were differences between in high
and low Cd treatments. In Cd treatment with 6 mg-kg™ soil, shoot Cd concentrations reached the lowest value at 80 mg Zn-kg™

soil for Jidan209 and 160 mg Zn-kg™ soil for Changdan374, respectively (P<0.05). However, in treatment at 20 mg Cd -kg™ soil,

the minima appeared at 160 mg Zn -kg™ soil for Jidan209 and 80 mg Zn -kg™ soil for Changdan374, respectively (P<0.01). The
trend in roots was also similar. But Cd concentrations both in shoot and root were elevated by added Zn 240 mg-kg™ soil com—

pared with 80 or 160 mg-kg™ soil due to the competitive adsorption Cd and Zn for soil colloid sites. When added Cd concentra—

tions were increased from 6 to 20 mg-kg™ soil, decreasing degree of Cd concentrations by adding Zn was enhanced for the shoots,

and reduced for the roots. It indicated that the interaction and transport of Cd and Zn in plants varied in different Cd concentra—
tions and the mechanism needed to be elucidated further. Zn concentrations in shoots of two genotypes were elevated distinctly by
increasing soil Cd concentration and no significant effects were observed for the roots.
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Table 1 Physical and chemical properties of the soil tested

" ) H CEC" AN HH P HA K 4= Cd &z [ 7
LR AHUR% p ) i i3 : i3 : i n . AR n_1

KD / mmol-kg / mg-kg / mg-kg / mg-kg / mg-kg / mg-kg / mg-kg

W 3.84 6.80 29.04 1994.40 43.22 458.20 0.0417 43.24 5.218

T BB T A,

TR F 3t 2 mm G, SME Cd L CA(NOS), il
A, Zn VL ZnSO, A AR BRI SRS AR () — 22
1 Cd(NO,),.ZnS0, Jc 5/ H R A 155 K 1%
FEMRAG AR NG B 1.6 kg, HIK
JE 2 H (R RFK Y 70% , A7 2 J&), FH R1RE K i
ZRSEAH BRI 7k, i Cd MR 114 :0.2.0,
6.0.10.0.15.0.20.0 mg-kg™', 7E Cd ¥ JFF 6.0.20.0 mg-
kg AL A Zn B, Zn ¥ JE M :0.80.0.160.0
240.0 mg-kg”', FRFPFIEZFT  Phak K/ h—F iy Fh
T BRI 3 Ak, T 3 d S TR AR RS 1 Bk, &
KAAE 35 d JFWOIR,  HE R DR 5 7K S 7 H )oK o
B 70%, ARERGEH T 2 S H WA E A, FHn
209 FHE B 374 AEAbH 3 IREA

TR A FIAR 2278 T0°CHET 48 h, #ET)5
FRECFFIC % T8 MMM RIS , R 0.5 ¢ FESL T =
P, A 5 mL HNO; .2 mL HCIO, V4, TH & 2 5 1k
R R R TCEE A A 2 mL B RIAT  BH1 5
JA 2 mL 2 mol - L ) HCI % # , FH 253 FKEVEA 25
mL 2 E 2 SRR, B A B - A
Y (ICPS=7500, Shimadzu) & Cd Zn & .

ZR50H
2.1 AE Cd Zn iRETEREM=NTHL

2

H R 2 AT LA BEAS N Cd MR BE T+, 2 A
RUFOK M AR 5 T B #(P=0.016) . TERHRE
Cd AbFE , B AN Zn AR, AR YA R,
BFEE Cd YT, i Zn SRR A= YA
JIAmE] 8 Zn VERIEARIR B2 2 A FORSEH AL
EER T EAAE L 25 5 (P<0.001) , (K 374 s
T 5 2009, T AR FR H A U JC BH G 2200, AR eS L R
BNTIE# .

2.2 EAXF Cd BRI TR R

FEARN Zn WEIET, MG £IEIMNE Cd HREE M)
Thim, EARAEMRA N Cd B R LMk UL
1, 209 AR 374 W Cd #2431 AR AN Cd
i 22.8.23.6 wg THim # Cd 20 mg -kg™ Ab HLET )
335.9.298.2 wg, 2 AR EKXT Cd AR R (V) 5T
ned ¥ (X) A SIHPL TR TR (n=6,P<
0.001) .

T B 209, Y=60.28X-54.609 (*=0.968 7)

KB 374.Y=55.72X-39.737 (*=0.996 8)

2 AR ERXS Cd IR B IE B 2 5

+ 3t Zn J5 R EC 2 BRI KA Cd
K, 6 mg-kg'Cd ALBRT 75 B4 209 FIK 2 374
Hi By Cd MR 43 BIAE 80 Al 160 mg-kg™ Zn ik
F AR AE (P<0.05) , Cd 20 mg-kg™ BT 43 HI7E 160



1056

s FAE IO AN R R R T TR SRR A R 20054F 12 A

K2 CdZn REERATEXRHTFE

Table 2 Dry matter weights of two genotypes of maize plants under interaction of cadmium and zinc (g/pot)

AJA] 4B /mg-kg! b 354y i
cd Zn L 209 K 374 5 209 K5 374
0 254 345 2.36 229
80 2.64 3.50 2.43 253
160 2.85 3.56 2.58 2.65
240 2.68 3.64 2.59 274
20 0 231 2.99 234 242
20 80 2,67 3.04 2.56 248
20 160 274 3.40 232 2.82
20 240 240 3.15 222 231
ANOVAZEH /3T (Analysis of ANOVA)
sl Cultivar (C) P<0.001 NS
Cd &b# (Cd) P=0.016 NS
Zn b3 (Zn) NS NS
fffsCd (C*Cd) NS NS
Cd*Zn NS NS
fhFfEZn (C*Zn) NS NS
ihFiECd*Zn (C*Cd*Zn) NS NS
37Sp —a— 2209 F1 80 mg kg 'Zn B3R R HAKE (P<0.01) , WLIKI 2, AR &
gl T Tl R B A A S (EAR R S i R Cd e
= s TERBRARSS , T4 Zn M e S BB Cd
=Rl Ve A AR IRV RREE 4R 5, TP 3.,
= 150] ARIF) Cd R , 38 Zn XFF0K Cd AR
= 751 FREEAFIEZE 5 Cd 6 mg kg AbFRNF 5 ARjiti Zn HLL,
. i Zn SPEIFEART 209 1< 374 M B Cd e
0 2 6 10 15 20

CA@™ N /mg - kg™!

B 1 SR Cd XM EREARE Cd W

Figure 1 Effects of added Cd concentrations on total Cd amounts

accumulated by two genotypes of maize plants
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Figure 2 Effects of added Zn on Cd concentrations in shoots of two genotypes of maize plants under different soil Cd concentrations (a 6 mg*

kg™; b 20 mg-kg™)
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Figure 3 Effects of added Zn on Cd concentrations in roots of two genotypes of maize plants under different soil Cd concentrations (a 6 mg-

kg™; b 20 mg-kg™)
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Figure 4 Effects of Zn application on Zn concentrations in shoots of two genotypes of maize plants under different Cd concentrations
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Figure 5 Effects of Zn application on Zn concentrations in roots of two genotypes of maize plants under different Cd concentrations
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