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Toxicological effects of Cr°* on Potamogeton crispus L. under different pH values

HUANG Min, SHI Guoxin, XIA Haiwei, WU Juan, QIAO Xugiang, WANG Penghe & CHEN Lin
(Jiangsu Key Lab of Biodiversity and Biotechnology, College of Life Science, Nanjing Normal University, Nanjing 210023,
P. R. China)

Abstract. Sterile seedlings of Potamogeton crispus were cultured by tissue culture technique which was used as experimental mate-
rial. In this study, we investigated contents of element, photosynthetic pigments, reactive oxygen species( ROS) , malondialdehyde
(MDA) and proline( Pro) , polyamines(PAs) as well as activities of antioxidant enzymes in Cr°* -treated P. crispus under differ-

ent pH values so as to approach the physiological and biochemical mechanisms of pH value in affecting Cr®*

toxicity of aquatic
plants. The results indicated that, (1) Acidic conditions enhanced the accumulation of Cr while pH 7.0 treatment helped P. crisp-
us maintain the balance of nutrient elements; (2) pH 6.0, 7.0 and 8.0 treatments could retard the chlorosis and promote the bio-
synthesis of photosynthetic pigments;(3) Contents of ROS and MDA increased when the pH was 4.0, 5.0 and 9. 0. Activities of
superoxide dismutase and catalase were improved when the pH value was 4.0 and 5.0; However, activity of peroxides decreased
with the increase of pH value; (4) In response to Cr®* stress, plants showed sharp increase in proine content when the pH was 6. 0
and 7.0;(5) An improved level of putrescine( Put) was noted in pH 4.0 and 5.0 treatments while spermidine( Spd) and free
(Spd + Spm) /Put ratio increased in pH 6.0 and 7.0 treatments; For spermine( Spm) content, it generally increased with pH val-
ue and it was lower of the pH 4.0 and 5.0 treatments than that of the control group. Our results demonstrated that resistance of P.
crispus to Cr®* stress could be enhanced by reducing the excessive accumulation of Cr, promoting photosynthetic pigments, remo-
ving ROS efficiently, maintaining the balance of nutrient elements and keeping high levels of Pro, PAs as well as free (Spd +

Spm) /Put ratio when pH value was within the range of 6.0 —7.0.
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(2.0 mg/L) il IBA (0. 5 mg/L) ) MS 5 F2 J v ifs 32 2 4 Ak R 2R MM 24K 2 2 om B, % A VR Il 6-BA
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(r=-0.9778,P <0.01). 534k, Cr*" Wt FA[EE i oC K % pH (HA 5w AR [F. B % pH {19 T+, Ca P,
Mg . Zn &2 IETHE T B SRR, EHE pH E BRI TH &, S E EAHX(r=
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Tab. 1 Effects of different pH values on element contents in P. crispus under Cr®* stress

TTRETER/ (pg/g(FW))

Cr Ca P Mg Zn B

LY AL R

Crtt 63.35 £3.15" 1004.79 £30.32 1043.64 +32.90> 187.95 +9.80"> 22.35+0.58" 8.26 +0.38¢
Crtiaoy  77.66+4.19°  660.03 £40.82°  711.63 £32.74° 128.34 £10.78° 19.34+0.69° 6.73 +0.49°
Crftyoso)  68.813.31" 8842423593 915.83 £53.09° 174.05£8.17° 23.170.65" 8.1020.37%
Crftieo)  58.67%3.57°0 1016.19 £53.89"  1040.21 £32.66" 202.91 £9.26" 23.90 +1.06"  8.82 +0.40"
Cftioro)  52.92%3.16% 1110.98 £40.01°  1130.93 £49.01* 219.70 £12.66* 26.90 +0.90* 10.63 +0.52°
Crftigo)  27.13£2.40° 922,40 £24.09°  850.47 £31.85°! 173.22£9.80°  19.94 +0.86° 13.82 =0.98"
Crftio0)  21.46£2.92°  899.11256.34"  784.68 £31.04% 151.41 £9.00"  18.40 +0.98° 17.13 +1.06*
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Fig. 2 Effects of different pH values on O, ~ generation rate,

H,0, content and MDA content in P. crispus under Cr°* stress
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Fig. 3 Effects of different pH values on SOD,CAT and POD activities in P. crispus under Cr®* stress
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Fig. 5 Effects of different pH values on PAs content and
free (Spd + Spm)/Put in P. crispus under Cr* stress
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