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Effect of Low Concentration Cadmium on the Growth
and Accumulation of Nutrient Elements in Pakchoi

ZHANG Ju-ping' CUI Wen—-peng' JIAO XinGu' ZHANG Qiao—zhen’

(1. College of Forestry Henan University of Science and Technology Luoyang 471003 China; 2. Agri-
cultural Technology Station of Dayugou Town Government Gongyi 451271 China)

Abstract: A hydroponic experiment was conducted to investigate the effect of low level Cd on the growth
and accumulation of nutrient elements in pakchoi cultivars with different Cd tolerance. The results indicated
that low concentration Cd stimulated the growth of high — tolerant cultivars but inhibited that of low — tolerant
ones. 5umol /L Cd enhanced the accumulation of Ca and Mg in the roots but inhibited the transport of them to
the shoots. Cd inhibited the accumulation of Ca Mg Mn Zn and Cu in the shoots and the inhibition degree
differed among different cultivars. The contents of Fe and Zn were subject to inhibition in different degrees in
the roots. The cadmium content of pakcho varied in different cultivars among them Huaguanhuoqgingcai had a
lower Cd content in the shoots and showed a higher Cd tolerance index. The two cultivars Datou * huwangqing
and Kangre 605 had lower cadmium content in the shoots but the growth of the shoots was inhibited greatly
which was detrimental to production.
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Tab.1 Cultivars of pakcho and theirs code in the test
Code Name of pakcho cultivar Code Name of pakcho cultivar
1 Sijiging pakcho 6 Japan huaguanhuogingeai
2 . Datou * huwangqing 7 Yuanzhongsiyueman
3 Pingyou No. 1 8 Shanghaiwuyueman
4 605 Kangre 605 9 Shanghaijimaocai
5 (91 1) Lvxiu( 91 - 1) 10 Yunong No. 1
1.2.2 200 o
( 200 C2 h 500 °C24 h) . ( Vinoy® Vicio, =3:1) 5.0 mL
50.0 mL o o AA240 (
) o
o Mg. Ca
( LaCl,) 0.2%
1.3
Metwally —° o
Cd (%) = Cd /( Cd + Cd ) x100.
Microsoft Excel 2003 DPS 3.0 o
2
2.1
. 1 Cd (5 wmol/L)
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Fig.2 Effect of Cd treatment on dry weight of roots in different pakcho cultivars
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Tab.2 Effect of Cd treatment on Cd contents of shoots and

roots in different pakcho cultivars

Cultivar code

/(mg = kg™)
Shoots of pakcho

/(mg = kg™)
Roots of pakcho

1 23.94 +2.94 1118.75
2 16.63 +3.10 785.21
3 23.14 +4.75 699. 10
4 17.61 =1.17 695. 81
5 36.40 +2.87 1 429.59
6 18.05 +2.53 1225.14
7 34.00 +4.83 965.75
8 20.06 +2.21 660. 56
9 29.21 £3.01 839.65
10 26.80 +1.28 756.52
+ .
Shoots data indicated with the mean value + standard deviation roots data ex
pressed with the mean value.
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Fig.4 Cd transport efficiency in different pakcho cultivars
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Tab.3 Effect of Cd treatment on macro — nutrient — element contents in shoots and roots of pakcho cultivars

Shoots Roots Shoots Roots
Value Cultivar code Ca Mg Ca Mg Cultivar code Ca Mg Ca Mg
/(mg=g~1)
1 24.43 £4.63  5.05+0.96 82.46 3.00 6 19.28 £1.48  5.60 +0.63 102.20 3.65
Contents
1%
-17.6 24.5 -1.5 -12.9 -21.7 21.2 18.7 26.7
Relative change rate
/(mg+g™")
2 24.50 £1.65  7.78 +3.78 41.93 1.59 7 24.47£1.01  4.66 +0.95 45.33 2.58
Contents
1%
-4.3 1.6 16.6 1.4 -18.2 -37.6 7.8 23.5
Relative change rate
/(mg+g~")
3 31.86+2.92  14.15+2.12 30. 15 1.51 8 22.36 £1.75  5.93 +1.39 41.87 1.56
Contents
/%
-11.9 6.8 13.2 40.7 -23.3 -26.4 27.8 19.0
Relative change rate
/(mg-g~")
4 18.29 £0.21  3.75+0.32 38.12 1.47 9 18.92£1.24  3.70+0.26 57.68 1.82
Contents
1%
-34.5 -55.0 2.0 6.4 -22.4 -6.9 -28.6 -22.4
Relative change rate
/(mg-g™1)
5 25.95+4.13  4.27+0.71 51.15 3.23 10 23.50 £2.57 5.84+1.43 39.02 1.93
Contents
1%
-17.1 -68.0 8.6 10.1 -29.1 -36.5 -21.8 -18.9
Relative change rate
(%) =100x(Cd - )/ .
Relative change rate( %) =100 x ( Cd treated — CK) /CK.
4 Cd
Tab.4 Effect of Cd treatment on micro — nutrient — element contents in shoots of pakcho cultivars
Mn Fe Cu Mn Fe Cu
Value Code Code
/(mg*g~)
1 596.08 +1.79 152.93 +11.59 74.00 £9.91 8.06 +1.28 6 586.04+1.29122.33+13.18 48.10+1.97 8.87 +0.94
Contents
1%
-27.6 1.9 -68.1 -17.4 -34.0 -37.0 -70.8 -15.2
Relative change rate
/(mg+g~")
2 564.20 +2.43 142.50 +16.3485.93 +10.13 6.67 +0.87 7 809.54+1.17 115.28 +1.48 69.95 £8.74 9.09 +0.54
Contents
1%
-33.9 -22.0 -11.3 -25.9 -19.7 -43.3 -70.1 -13.8
Relative change rate
/(mg+g™1)
3 631.56+1.70 143.04 £2.73 48.37 +3.06 5.58 +0.19 8  586.56+2.89 99.89+19.10 60.38 +1.39 7.62 +0.77
Contents
1%
-32.1 19.2 -68.6 -34.9 -29.5 -33.0 -53.9 -18.1
Relative change rate
/(mg+g~1)
4 628.95+1.71133.28 +13.87 69.35+£5.60 9.42 +1.06 9  665.64+£2.32121.13 £13.02 55.14 £0.67 9.46 +0.72
Contents
1%
-18.3 15.3 -42.7 26.2 -25.1 -16.7 -62.3 -1.1
Relative change rate
(mg > g~")
5 965.31+6.28 172.96 +32.9785.73 +23.61 9.97 +1.52 10 744.20 £1.40 335.31 +13.10 56.69 +2.80 12.48 +1.17
Contents
1%
8.5 26.4 -49.5 42.7 -25.7 10.2 -65.7 35.5

Relative change rate

Relative change rate( %) =100 x ( Cd treated — CK) /CK.

(%) =100 x ( Cd

_ )/

o
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Tab.5 Effect of Cd treatment on micro — nutrient — element contents in roots of pakcho cultivars
Mn Fe Zn Cu Mn Fe Zn Cu
Value Code Code
/(mg+g~")
1 90.19 83.05 66.03 74.32 6 91.74 326.74 65.91 94.37
Contents
1%
-13.9 -75.6 -24.8 15.6 4.9 -1.7 0.4 4.4
Relative change rate
/(mg+g~!)
2 58.48 174.06 44.38 48.99 7 61.93 210.67 33.10 73.42
Contents
1%
5.4 13.1 24.6 -3.2 305.7 216.9 -24.5 32.1
Relative change rate
N(mg=g™")
3 42.23 163. 68 33.26 52.46 8 63.56 135.17 30.95 52.32
Contents
/%
-15.4 -9.8 -2.4 9.8 14.8 19.4 7.6 25.1
Relative change rate
/( mg*g- l)
4 58.93 167.49 36.86 50.27 9 67.55 178. 66 46.57 59.24
Contents
/%
-6.1 -2.6 -2.6 -0.8 -31.9 -24.2 -32.7 -23.6
Relative change rate
/(mg*g~")
Contents 5 79.53 186.98 73.16 75.62 10 51.51 132.03 32.75 57.99
1%
-10.7 -50.4 -4.8 -2.0 -31.4 -37.4 -32.8 -23.9
Relative change rate
(%) =100x(Cd - )/ .
Relative change rate( %) =100 x ( Cd treated — CK) /CK.
Cd
cd . 6 cd (5
pmol /1) Cd Cd
10-13
N N e, Cd 5 pmol/L
Cd 1 mg/ke ( ) GB5618 — 1995)
o 5 pmol/L
( 6 ) .6
Cd(5 wmol/L) Cd
1 )5 ( 91-1).9
( ) 10 ( ) (91 - 1) cd 1
)9 ( ) .10 ) cd
Cd Cd
o 5 wmol/L Cd Ca Ca
(1 9 .10 ) 5 pmol/L Cd Ca
o5 Mn.Fe.Cu 4 Fe.Cu N
Mn.Zn.Cu 7 Mn.Fe.Cu o Cd
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