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Effects of Cadmium Stress on Physiological Property
of Roots of Brassica napus L.

JIN MeiHfang ZHOU Yang LU Ying HUANG Qiao—juan

( Department of Biology and Chemical Enginering Fuqing Branch of Fujian Normal University Fugqing
350300 China)

Abstract: In this study water culture method was used to study the effects of different Cd** contentra—
tions(1 5 10 25 and 50 mg/L) on the roots of Brassica napus L. After 1 3 6 and 9 d under the Cd*"
exposure the physiological characteristics were measured. The results showed that The relative electrolyte
leakage rate the malonaldehyde ( MDA) and free proline content of the roots of Brassica napus L. increased
with the increasing contentrations of Cd>* and there were significant ( P <0.05) differences among the differ—
ent treatments; the soluble protein content and soluble sugar content both ascended firstly then declined with
the increasing contentrations of Cd**  lower concentrations ( <5 mg/L) of Cd>* had obviously stimulation af—
fection; and the physiological indexes gradually ascended with time under the Cd*" stress. The results also
showed that various antioxidant enzymes’ activity also ascended firstly then declined with Cd** contentrations
increasing and they were sensitive to the Cd’" stress as the following sequences: SOD > APX > CAT > POD.
So it can be concluded that cadmium stress is harmful to the growth of roots of Brassica napus ..  which in—

creased the membrane permeability and membrane lipid peroxidation of cell. The permeability substances
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and the rise of antioxidant enzymes’ activity are helpful to adaption to environment but higher content of cad-

mium environment significantly destroys the cell of the roots soluble proteins and antioxidant enzymes’ activi—

ty decline finally which greatly inhibits the growth of plant roots.

Key words: cadmium stress; roots of Brassica napus L. ; relative electrolyte leakage rate; osmotic adjust—

ment; malondialdehyde ( MDA) ; antioxidant enzymes activity
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Tab.1 Effect of cadmium stress on the relative electrolyte leakage rate and MDA content in roots of Brassica napus L.

Cd?* /(mg+L™") /d Stress time
Pointertype Cd** concentration 1 3 6 9
1% 0 9.12 +0. 64" 9.34+1.04" 9.21 +0.63° 9.54 £0.20°
The relative electrolyte 1 9.63 +0.42% 9.86 +0.37" 10.09 +0. 69" 10.00 +1.38°
leakage rate 5 11.02 +1.30° 10.59 +0. 58" 11.36 +0.72" 10.73 +1.50"
10 11.64 £1.18° 10.75 0.83" 12.03 =1. 16" 11.46 =1.02"
25 13.16 +1.52" 12.67 +0.61° 12.85 +1.28° 11.63 +0.62"
50 15.00 £1.75* 13.54 £2.54* 13.18 £1.29* 13.03 =1.00*
/ 0 4.51 £0.49° 4.76 +1.03" 4.96 £0.06" 5.99 +0.28"
(10 umol » g7') FW 1 5.49 £0.44" 5.65 +0.38" 5.89 +0.03" 6.97 £0.52"
MDA content 5 5.93 +0.37" 6.48 +0.6" 6.53+0.71" 8.16 £0.20°
10 6.44 £0.07" 6.52 +0.33" 8.25 £0.29° 8.32 £0.25°
25 7.56 +0.69° 8.15+0.61° 8.31 0. 14 8.91 +0.47°
50 8.06 +0.20° 9.07 0. 19° 9.75 +0. 34" 10.93 0. 54"
+ Duncan (P<0.05) .

Data show as Mean

can compare( P <0.05) .

S D The different letters indicate the significant difference among the different concentration by Dun—
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Tab.2 Effcets of different cadmium contentration stress on osmoregulation substance in roots of Brassica napus L.

Cd** /(mg L™

/d Stress time

Pointertype Cd** concentration 1 3 6 9

/ 0 15.11 +0.91* 23.23 £1.32° 32.20 £1.15 46.48 £1.13*

(pg*g ') FW 1 19.83 +0.84" 27.37 +0.98" 39.63 +1.32" 54.54 +0.95"
Free proline content 5 24.24 +1.04° 34.59 0. 84° 45.47 £1.01° 62.77 +0.99°
10 30.13 £0.68° 41.59 £1.15° 51.10 £1.08" 69.57 £0.59"

25 40.58 +1.53° 55.13 £1.40° 72.01 £0.92° 91.22 +1.11°
50 48.65 +1.55" 64.05 +1.04' 79.38 +0.29' 100.09 +0. 98"

/ 0 50.48 £2.19" 59.56 +1.69" 74.34 £2. 66" 48.88 £1.45"

(mgeg ') DW 1 64.54 £2.06b 77.15 £2.32" 90. 16 £2.69° 71.76 £2.17"
Soluble sugar content 5 75.86 +1.82°  112.33 £2.06f  126.47 £2.17°  103.09 +1.45'
10 73.13 +1.95° 82.37 +2.06e 98.92 +2.43' 84.28 +1.69°

25 70.64 £2.17° 74.66 £2.17¢  93.29 +2.17° 64.46 +1.57°

50 62.85 £2.22" 69.19 +2.17h 85.58 +1.69" 55.62 £2.06"

/ 0 5.18 +0.02" 5.78 +0.06" 6.81 +0.01" 8.42 +0.01*

(mg+g™ ') FW 1 5.94 +0.04" 6.49 +0.09" 7.77 £0.02° 9.12 +0.06"
Soluble protein content 5 6.59 £0.06° 7.55+0.01° 8.72 £0.04" 10.44 +0.04°
10 6.07 £0.06" 6.34 +0.05" 7.17 £0.01" 8.90 +0.02"

25 7.30 +0. 03" 8.88 +0. 06" 9.24 +0.03° 10.63 £0.08°

50 5.83 £0.02" 6.77 £0.01° 8.69 +0.04" 9.06 +0.01"

+ Duncan (P<0.05) .

Data show as Mean + SD the different letters indicate the significant difference among the different concentration by Dun—

can compare( P <0.05) .
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(P <0.05) 6d . CAT Ccd** 5 mg/L
cd** 25 mg/L . Cd** 1 mg/L. APX
(P <0.05) 9d APX 39.62% s
Cd*” 1 mg/L Cd’” APX (P <0.05)
(o1 10 mg/L .

3

SOD.POD.CAT APX
Tab.3 Effects of cadmium stress on SOD.POD.CATand APX enzymes activities in roots of Brassica napus L.

Cd*" /(mg L™

/d Stress time

Pointertype Cd** concentration 1 3 6 9
SOD / 0 98.12 £5.64" 97.84 +4.53"  105.17 £3.12°  109.15 £3.26"
(Usg™)FW 1 101.1+4.53"  110.32+3.13"  132.68 +5.06"  141.84 +5.36°
SOD enzyme activity 5 108.32 +4.21"  126.41 £5.06"  150.36 £0.70°  181.73 +3.44"
10 123.35 +6.24"  158.78 +£5.76"  194.62 +4.58'  137.76 +5.43°
25 130.25 +2.86"  142.63 +2.17°  178.53 =4.14°  107.65 +3.19"
50 145.34 +3.69°  135.64 £5.78"  156.34 +2.74"  90.15 +7. 27°
POD / 0 68.61 +7.54a  69.94+1.23b  77.17 +8.47° 96. 15 +4.20°
(10°U * g™ * min™") FW 1 67.14 +4.23" 72.32 +1.31° 77.80 +1.06™  101.84 +4.26"
POD enzyme activity 5 69.62 +2.94° 76.71 =1.06" 84.36 £0.70"  111.73 £3.64"
10 71.38 +1.75° 80.78 £0.76°  85.62 £2.58"  117.76 +6.43"
25 80.45 1. 86" 84.36 +1.27" 94.53 +£8.00™  137.65 +1.93"
50 67.34 +£3.27° 67.46 +0.78" 87.34£2.74°  128.157.72°
CAT / 0 33.53 £2.95" 34.00 £3.75"  35.89+2.16"  38.72+2.95"
(mge*g™' *min')FW 1 31.64 £3.27"  33.53+3.56ab  35.86 +£2.94"  36.83 +1.42°
CAT enzyme activity 5 37.31 +3.56" 39.19 +3.56" 40.61 +4.55" 41.55 £2.16"
10 34.4 +2.94" 39.67 £4.25" 41.55+3.56b  42.03 +1.64b
25 31.64 £3.56™  34.94 +4.33"  35.89+1.64"  39.67 £3.74"
50 27.39 £1.64" 31.64 £1.63" 31.64 £3.56° 36.83 +1.42°
APX / 0 17.62 +2.18° 21.90 £2. 18" 22.86+1.42*  25.23 +3.29%
(10°U « g™ + min"") FW 1 25.71 £4.29° 27.14 +5.15d 33.33 +2.13° 35.23 +5.94°
APX enzyme activity 5 20.47 +2.14° 23.81+5.01'  26.19£2.21d  30.47 +5.94%
10 10.47 +2.97" 15.72 +4.28" 18.75 £2.85™  20.00 £3.77"™
25 8.09 +2.18" 10.48 2. 11" 14.28 £3.77" 15.71 £2.85"
50 4.76 +2.91° 4.76 £3.59° 6.19 +1.97° 6.67 +5.94"

+ Duncan (P<0.05) .

Data show as Mean +SD the different letters indicate the significant difference among the different concentration by Duncan

compare( P <0.05) .
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