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Effects of Microcystins on Growth and Antioxidant System of Rice Roots

WANG Wei-min, DENG Yu, ZOU Hua, LIANG Chan-juan
(School of Environment and Civil Engineering, Jiangnan University, Wuxi 214122, China)

Abstract: The effect of different concentrations (1, 100, 1000 and 3000 wg-L™") of microcystins ( MCs) on growth, absorb
activity, antioxidant system and its accumulation in roots of rice seedlings were studied. The results show that MCs accumulation was
positively correlated with MCs concentration. After the treatment with 1 pg-L~' MCs, the root growth and activity increased.
Meanwhile, catalase ( CAT) activity was increased to maintain H,0, at normal levels. After the treatment with 100 pg-L ™" MCs, the
root growth and activity were inhibited whereas CAT had no obvious change. High concentrations (1000 pg-L™" and 3 000 pg-L™")
of MCs not only inhibited root growth and activity, but decreased CAT activity, leading to excessive H,0, accumulation and membrane
peroxidation. After a 7-day recovery, MCs accumulations in roots in all treatment groups were all lower than those measured during the
stress period. For the 100 wg+L ™" MCs treated group, the inhibition on root growth and root activity, and membrane peroxidation were
alleviated, better than those measured during the stress period. However, for 1 000 pg-L ™" and 3 000 pg-L™" MCs treated groups,
inhibition on root growth, root activity, and CAT activity were heavier than those during the stress period, and oxidation stress
intensified further, indicating that the damage caused by high concentrations (1000 pg-L™" and 3 000 wg+L™") of MCs on rice roots
was irreversible.
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Table 1  Effects of MCs on root growth of rice seedlings
MCs ¥ FZ i/ em ML Y em? AR em? R E/ g k!
/g L7t 7th 14™ 7th 14™ 7th 14™ 7th 14"
0 555.61 £0.86b 592.55 +£3. 11a 56.78 £2.00a 57.63 £5.05a 0.429 £0.007b 0.416 £0.003c 0. 098 +0.004b 0. 108 +0. 014ab
(100.00) (100.00) (100.00) (100. 00) (100.00) (100.00) (100.00) (100.00)
| 585.99 +£4.09a 598. 69 5. 13a 53.20 +2.78b 56.79 +2.89a 0.465 £0.013a 0.474 £0.01la 0.112 £0.005a 0. 113 £0. 016a
(105.47) (101.03) (93.70) (98.55) (108.39) (113.85) (114.29) (104.63)
100 467.01 +2. 68c¢ 489.94 +4.43h 45.48 +1.45¢ 49.81 +1.73b 0.409 £0. 004c 0.432 +0.002b 0. 101 £0.002b 0. 105 +0. 003b
(84.05) (82.68) (80.10) (86.43) (95.34) (103.76) (103.06) (97.22)
1000 426.73 +£3.30d 379.61 £2.19d 43.45 +0. 64cd 40.28 +1.09¢ 0.382 £0.012d 0. 366 +0. 008d 0. 062 £0.002¢ 0. 036 +0. 005¢
(76.80) (64.06) (76.52) (69.90) (89.04) (87.99) (63.27) (33.33)
3000 397. 11 £4. 66e 372.58 +1.61c 42.02 £1.00d 35.17 +1.29¢ 0.374 0. 007d 0. 346 +0.008e 0. 054 £0.002d 0. 035 +0. 009¢

(71.47) (62.88) (74.00) (61.03)

(87.18) (83.19) (55.10) (32.41)

FIH,0, & EY RIS TR LIHA% il CAT 7
PR RIS IS T B & 75 100 pg-L~" MCs
ALEETR MDA | H,0, & Fll CAT 1§ PE4 n] ¥k &2 3 1F

B, FEE W (=1000 wg-L™') MCs 46T,
H,O, & AR FMha 5], i MDA & & 0% T ira i,
CAT & PE WK SR FEAR , ELAS T 1.
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£2 MCs WhTBLHHEIRE MDA, H,0, 52K CAT iR IN
Table 2 Effects of MCs on MDA contents, H,0, contents and CAT activity of roots in rice seedlings

MCs ¥ i MDA % 4/nmol -g ™! H,0, F i/ pmol - ¢! CAT %/ mg- (g-min) ~'
/gLt 7th 14 14" 7th 14
0 13.96 +0. 13a 13. 86 0. 39a 3.20 £0. 19a 3.64 £0.05b 3.41 0. 06b 3.20 £0. 04b
(100.00) (100.00) (100.00) (100.00) (100.00) (100.00)
| 12.75 £0. 09a 12.61 +0.47a 2.73 £0. 08a 2.64 +£0.03a 3.90 0. 09a 3.72 £0. 04a
(91.33) (90.98) (85.31) (72.53) (114.37) (116.25)
100 16. 55 +0. 25b 15.89 +0. 13b 4.36 £0.05b 4.17 £0. 06b 3.30 0. 08b 3.15 0. 04b
(118.55) (114.65) (136.25) (114.56) (96.77) (98.43)
1 000 18.58 +0.2l¢ 18.52 +0.07¢ 5.64 +£0.02c 5.69 +0. 08¢ 2.66 £0. 08¢ 1.66 £0. 03¢
(132.95) (133.62) (176.25) (156.32) (78.01) (51.88)
3000 21.35 +0.38d 22.45 +0. 16d 7.42 £0. 16d 7.99 £0. 05d 2.16 £0.03d 1.30 £0.02d
(152.94) (161.98) (231.88) (219.51) (63.34) (40.63)
3 e PRGN T B e, T 5 A A /KRR 9 MCs 7]
e
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2 AT PEAE ) 1o 1) ARG AR PR AL 7 d
MCs & H KR 5 A0 PR B 52 IEAH G, & KT
Joln 0 1 1), 3 5 i A 1 ) KRR A K A i 3 0 4
(F 1) AN EEE MCs A& RSN EL MCs 5%
B K RE L i AL (25 nh) A7 60,
3.2 MCs X /KAGAR 2R AU 52

A AR 2R RS 5 WRSOK 43 R 45 8 37 ) o ) i 2
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