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Effects of Iron Supply on Cadmium and Zinc Uptake and Translocation by Cucumber Seedlings

WAN Ya-nan, ZHANG Yan, YU Yao, CHEN Jing-sheng, YUAN Si-li, LI Hua—fen"

(College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract: Plant nutrition may influence the uptake of heavy metals by plants. In this study, the effects of different iron( Fe ) supply on the
uptake and translocation of cadmium(Cd) and zinc(Zn) by cucumber seedlings were studied in nutrient solution. Cadmium concentrations
in different parts(root, stem and leaf) of cucumber seedlings were significantly higher under iron deficiency than iron sufficiency, especially
in stems. The concentrations of Cd in stems under Fe deficiency were 2.9, 2.8 and 2.4 times those of 50, 100 and 200 wmol - L™ iron supply,
respectively. Meanwhile, Fe—deficient treatment also increased the Zn concentrations in roots and leaves, but did not influence the Zn con-
centrations in stems. The uptake of Cd and Zn by roots showed significantly negative correlation with Fe uptake. The percentages of Cd allo—
cated in roots increased with increasing Fe levels in nutrition solution. Compared with the Fe—deficient treatment, 200 pwmol - L' Fe treat—
ment increased the distribution of Cd in root by 43%, but decreased that in stems and leaves by 59% and 44%, respectively. However, Fe
treatments had no significant effects on Zn distribution in plant. The results indicate that Fe—deficiency increases the uptake, transport and
distribution of Cd by cucumber seedlings.
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Table 1 Effect of iron supply on pH of nutrition solution at different times

Bk g/ DITRALFRE )/
pmol - L 0 10 30 35 46 52 58
0 6.00 5.97+0.06 6.180.18 6.1£0.20 5.58+0.84 5.04:0.88 4.27+0.57
50 6.00 6.02+0.10 6.390.14 6.31+0.32 5.99:+0.87 5.66+0.96 5.05:1.15
100 6.00 6.2620.11 6.12+0.82 6.05:0.98 5.631.32 548+1.33 5241127
200 6.00 5.73£0.22 5.86:0.16 5.800.17 5.400.69 5.44:0.87 4.66+0.66

T R B A bR E2E . PR

Note: Values are means + SD. The same below.
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Table 2 Effect of iron supply on dry weight of cucumber seedlings

B IRAE  wmol - L7 Ui 2 I
0 05920.08a  1.11z0.11a  237+053a

50 05920152 0.93:0.17ab  2.13+033a

100 0590232 0.96:026ab  2310.61a

200 0.60£0.26a  0.86x0.31b  225:0.71a

G [ PR TR RR T R 2. TIF
Note: The same letters in one column show no significant difference

(P>0.05). The same below.
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R3 TESGEFRRANERKSENZM(mg kg DW)
Table 3 Effects of iron supply on Fe concentrations in

cucumber seedlings

EIFAIE pamol - L Ui 2 I
0 4217£723¢  532129c¢  139.4221.8c
50 7424£2719bc  67.9£10.6c  174.0£19.8¢
100 11 056+4003ah 106.1432.4b  231.7+70.2b
200 11 86739282 147.8163a  289.049.51a
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The same letters within the same part indicate no significant
difference between Fe treatments(P>0.05 ). The same below
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Figure 1 Effects of iron supply on cadmium concentrations in

cucumber seedlings
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Figure 2 Correlation between total amount of Fe and Cd uptakes by

cucumber seedlings
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Figure 3 Effects of iron supply on Zn concentrations in
cucumber seedlings
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Figure 4 Correlation between total Fe and Zn uptakes by

cucumber seedlings

RS AR 25 AT R B B35 22 572

AR AL 3R 1Y) PTI S K F bk ab B e i 1
TR R SRS 222 g RE 1 (R 4) 91 A
Bt R B (0 T v, A ) = AN A BRAY PTI (Y RE
REALG, Al B2 ) T s 4ol 14 i AR 1) 25 (532 18
b WFAS ) 4 b B R 5R 4 ST {1 1 4 A 22 8, 4k
50,100 pmol - L Kb FRAE F 1 4% i 25 ) 1 i3, T
HE45200 pmol - Lt Ab B EIFRY S il T I 15 o 0B
(1) PTI B A1 STHELRY 52 NI AT 55 8 AH S, BRI 1F
TEMM R IR 0E , Hmi T 3 b 2K
B (%5),

3 e

TEE TSR T, S UVBRAT L, Bk B 2 12
PR TR 25 I SRR MR AL el 1o L o (A i A
HEAMER IR )5 AR BCER 1] b Bz ™, 5 ik 1
W IB A A 5 A S AR P, ANBERRINS 5 4P 8055 , 5
ARSI 22, TR ISR 11X — 38 4 , fiE 5 X MR i

&4 HIREXRERMEA 2 BT B
Table 4 Eeffects of iron supply on distribution and transportation of

Cd in cucumber seedlings

EIRR BRI IR EU % TR AR
pmol - L i) 2 - PTI STI
0 50.6 243 24.1 0.30 0.54
50 42.0 20.7 373 0.29 0.69
100 59.2 15.4 25.4 0.19 0.70
200 726 14.0 13.4 0.14 0.40

TE: PTLRWIZGE R R EG STUMR BT B 7 8. Rl
Note:PTI indicates primary transport index; STI indicates secondary

transport index. The same below.

RS FREMNFEERRERNSEMEIBEZ M
Table 5 Effects of iron supply on distribution and transportation of

Zn in cucumber seedlings

BIR R/ IYBLER B/ % TR
pmol - L™ H 3 nf PTI STI
0 19.8 253 549 0.74 1.18
50 23.0 25.8 51.2 0.73 0.90
100 18.8 33.3 479 1.22 0.69
200 19.7 29.4 50.9 1.03 0.72
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