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Influence of NTA on Accumulation and Subcellular Distribution of Copper and

Zinc in Corn ( Zea mays)

ZHOU Jiamr min' , DANG Zhi' , TAO Xue-qin' , ZHOU Yong zhang’

(1. College of Environmental Science and Engineering, South China University of Technology, Guangzhou 510640, China;
2. Institute of Geoenvironment & Geo resources, Zhongshan University , Guangzhou 510275, China)

Abstract : The differential centrifugation method was used to study the subcellular distribution of Cu and Zn in the roots, stems and
leaves of corn ( zea mays) growing on multr metal contaminated soil with the addition of chelator Nitrilotriacetic Acid( NTA) . The
results show that the subcellular distributions of Cu and Zn have significant relationship with the ability of metal uptake and
accumulation in corn. NTA could evidently promote the uptake and accumulation of Cu and Zn in corn and affect on their distribution
in cell wall and vacuole . Most of Cu was bound to the cell wall fraction and secondly cytoplas m fraction and only a s mall quantity of Cu
bound to organelle fractions. For Zn, however, most of Zn was bound to cytoplasm fraction and there was more Zn bound to
organelles than Cu. Under the induce ment of NTA, there were increasing Cu and Zn bound to cytoplas m fraction, which mostly came

from cell wall fraction and partly came from organelle fractions .
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1 Cu Zn D
Table I The concentration and accumulation of Cu and Zn in root, stem and leaf of Zea mays
cu? Zn
/g /mg'kg'1 / mg /mg'kg'1 / mg
2.45 240.63 £37 .83 0.59 529.42 £64 .17 1.30
Control 13.30 51.16 £4 .25 0.68 0.29¢ 2.24b 250. 44 £25 38 3.33 0.6lc 6.09c
14.59 63.14 £5 37 0.92 245.82 9 38 3.59
2.38 558.32 £47 .26 1.33 920.96 £91 .37 2.19
NTA, 12.28 147.51 £15 .16 1.81 0.75b 3.60a 507.37 £71 .59 6.23 1.32b 10.24b
13.84 172.12 £19 .28 2.38 634.60 £95 .53 8.78
1.84 747.94 £89 .45 1.38 1116.01 £228 .21 2.05
NTA;s 11.32 187.27 £22.06 2.12 0.85ab 4.06a 599.22 £58 .83 6.78 1.56ab 12.11ab
13.20 202.15 £30.77 2.67 828.34 £109 .54 10.93
1.58 967.38 £56 .30 1.53 1245.01 £64 .24 1.97
NTA, 9.85 240.11 £28 .16 2.37 0.99a 4.47a 676.69 £89 .93 6.67 1.80a 13.66a
12.76 252.07 £15 .35 3.22 1078.35 £85 .41 13.76
1) = x C « ) ; = ) / x 100 ; = (
) / 2) Duncan R (p=0.05),
2 Cu . b
Table 2 Subcellular distribution of Cu in the roots, stems and leaves of Zea mays
C / mgekg™! /%
u g kg /% 0
Fl F2 F3 Fl F2 F3
145.44 £24 31 23.45 %3 92 57.44 19 60 94.06 64.26a 10.36a 25.38a
Control 25.33 12 .22 4.55 %0 .40 18.50 £1 .62 94.57 52.36a 9. 40a 38.24a
26.59 £2 .45 7.03 £0 .65 24.53 £2 .26 92.08 45.73a 12.09a 42.18b
340.98 £29 .53 48.63 £4 21 156.22 £13 .53 97.76 62.47a 8.91a 28.62a
NTA, 71.59£7 .70 13.04 %1 .40 56.23 16 .05 95. 49 50.82a 9.26a 39.92a
70.77 £8 .46 12.72 %1 .52 77.75 £9 .30 93. 68 43.89a 7.89b 48.22ab
406.53 £53 .53 68. 48 £9 .02 204.35 £26 .91 92.17 59.84a 10.08a 30.08a
NTAS 90.72 £10 .96 15.85 %1 .91 76.07 £9 .19 97.53 49.67a 8. 68a 41.65a
81.02 £13.02 14.01 £2 .25 96.42 £15 .50 94.71 42.32a 7.32b 50.36ab
547.22 £32 .85 92.00 5 .52 298.60 £17.93 96.95 58.35a 9.81a 31.84a
NTA, 108.16 13 .33 22.25 %2 .74 98.02 £12.08 95.13 47.35a 9.74a 42.91a
100.08 6 .38 15.84 %1 .01 124.78 £7 .96 95. 49 41.58a 6.58b 51.84a
1) F1: ;F2 JF3 s
9 9
R Fl1 S Fl1 F3
; F2 , ,Zn
Cu ; Cu N
F3 N NTAlo Cu CU.
R Cu Zn
Cu ,
5 5 . .
Cu .
s NTA s NTA ,Zn
Cu s NTA ,
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2.3 NTA . Zn F2 R
; F3
Zn . 3 s NTA Zn
,Zn Cu NTA Zn
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3 Zn
Table 3  Subcellular distribution of Zn in the roots, ste ms and leaves of Zea mays
Zn / mg* kg ! ! %
g kg /% o
Fl F2 F3 F1 F2 F3
224. 46 £27 .48 96.71 £11 .84 203.02 £24 .85 99. 01 42.82a 18. 45a 38.73b
Control 97.54 %10 .21 37.07 £3 .88 107.85 %11 .29 96. 81 40.23a 15.29a 44.48a
81.59 +3 .21 31.70 %1 .25 124.86 £4.92) 96. 88 34.26a 13.31a 52.43a
372.70 £38.02 137.76 £14 .05 394.19 £40 .21 97.26 41.61a 14.38ab 44.01ab
NTA, 187.97 £27 .66 62.90 £9 .26 235.60 £34 .67 95.88 38. 64a 12.93ab 48.43a
210.25 %32 .21 65.22 %9 .99 348.05 £53 .33 98.25 33.72a 10. 46b 55.82a
446.29 91 83 142.63 £29 .35 520.16 107 .03 99.38 40.24a 12.86b 46.90ab
NTAs 214.41 £21 .70 70.17 £7 .10 296.79 £30.03 97.02 36.88a 12.07ab 51.05a
272.30 £36.72 82.13 £11 .07 457.92 61 .75 98.07 33.52a 10.11b 56.37a
485.76 £25.75 141.07 X7 .48 585.14 £31 .02 97.35 40.08a 11.64b 48.28a
NTA,, 231.45 £31 .89 70.69 £9 .74 350.58 +48 .30 96. 46 35.46a 10.83b 53.71a
339.37 £28 .00 87.48 £7 .22 608.45 £50.19 96. 01 32.78a 8.45b 58.77a
. Cu Zn
2.4 ( 3).
S Cu Zn
9 b
2 Cu 7Zn
, 10% s
( Cu Zn ,
. . ) ( Cu Zn s
. . ,
) > 5 s Cu Zn
Cu Zn
El B b
9
[16,17] 3
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