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Alleviation Effects of Exogenous Melatonin on Ni Toxicity in Rice Seedings
LIU Shi-xiang"*, HUANG Yi-zong' ", LUO Ze-jiao’, HUANG Yong-chun', JIANG Hang'

(1. Agro-Environmental Protection Institute, Ministry of Agriculture, Tianjin 300191, China; 2. School of Environmental Studies,
China University of Geosciences, Wuhan 430074, China)

Abstract: The alleviation effect of exogenous melatonin (MT) on Ni toxicity in rice seedings was investigated. The results showed that
low concentration of Ni stress (10, 50 wmol+L ") had little effect on the growth of root of rice seedings, while higher concentration of
Ni stress (100-1 000 wmol-L™") significantly inhibited the growth of rice root. Compared with the control treatment, the addition of
100 and 1000 wmol-L~" Ni would decrease the total length and surface area of root by 63.3%-98.0% and 56.9%-96.3% ,
respectively. The results showed that addition of exogenous melatonin had a positive effect on the growth of rice seedings under Ni
stress. This kind of positive effect was even more obvious in the root of rice seedings. The total length of rice root decreased by 58. 4% -
83.8% at Ni concentration of 100 wmol-L ™", whereas it decreased by only 8. 7% -29. 1% when 100 pmol-L ™" Ni and 10 pmol-L ™'
MT were added, compared with the control treatment. The addition of exogenous melatonin had significant alleviation effects on
oxidative stress in rice seedings caused by Ni. Compared with the 100 wmol - L ™" Ni treatment, addition of 10 pmol-L ™" exogenous MT
could significantly decrease the production rate of O, by 43.2%-50.2% and the relative electrolytic leakage by 25.7%-31. 6% ,
whereas increase the activities of CAT by 21. 9% -33. 7% and the soluble protein content by 82. 6% -84. 6% . The results suggested
that application of exogenous melatonin could effectively alleviate the toxic effects of Ni on rice seedings.
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% W k0, 10, 50, 100, 200, 500, 1000
pmol -L™1) , AEAMPFEEE A 3 ¥k, Ni LA Ni(NO,), -
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Table 1  Effects of Ni stress on rice root parameters
Ni 4bH EAREK IR j A % %
it /p.mrflL'L'] /cm-:}lij:l'l /cfj‘-%pﬁjt_] /cnf;ﬁ-{igljnt_] R R
0(CK) 13.71 £2.53a 1.54 +0.39a 0.014 +0.004a 60.00 +29.55a 89.67 +27.06a
10 12.30 +3.02a 1.19 +0.31ab 0.009 +0.003b 49.33 +10.02a 62.00 +31.48a
50 15.58 +5.21a 1.15 +0.10b 0.007 £0.002bc  63.67 £26.58a 65.67 £24.03a
X369 100 4.60 +0.61b 0.48 +0.11¢ 0.004 £0.00lcd  17.67 =7.57b 10.00 +2.65b
200 3.08 £1.07b 0.28 £0.07¢c 0.002 +0.000d 12.00 +4.00b 5.33 £2.31b
500 0.64 +0.41b 0.11 +0.08¢ 0.002 +0.001d 3.67 £2.08b 2.00 +2.65b
1000 1.27 +0.74b 0.13 +0.08¢ 0.001 +0.001d 7.00 +3.61b 12.33 +15.37b
0(CK) 20.12 +4.37a 1.66 +0.37a 0.011 £0.003a  114.67 +44.41a 108.00 +26.89a
10 26.98 +£5.02a 1.79 £0.34a 0.010 £0.002a  136.67 +38.48a 125.00 +£40.11a
50 19.97 +8.54a 1.56 £0.41a 0.010 £0.001a  115.00 £68.23a 105.33 +71.91a
X83 100 7.39 £2.16b 0.72 £0.19b 0.005 +0.002b 25.00 +8.72b 20.33 +8.08b
200 4.35+0.79b 0.48 +0.07bc 0.004 +0.000b 15.67 +3.06b 18.33 +12.70b
500 0.85+0.22b 0.09 +0.02¢ 0.001 +0.000c 10.67 +3.51b 1.33 +0.58b
1000 0.40 +0.13b 0.06 £0.03¢c 0.001 +0.000¢ 2.33 £0.58b 0.33 +0.58b

1) RFVING 5385 R R BRI 2 5 52 (P <0.05) , F I

2.3 BREBZRIINGT Ni Wi KRR ZE AR K A5
B 1 278 10 wmol - L AR AR XS Ni e
IKABLN 25 b AR AR AR K s, ] DU

Ni JHiri8 ml B 0 i /K AR AR 25 A9 A2 1. 72 Ni ik ia
AT B0 A I 3 3R 0 7K AR 28 A R I I S R i, f
WK REA B HU R4 TR E. YK



1678 ®oom B ¥ 38 %
2 MEES Ni BMET (100 pmol- L") kEELFIR RHSHEXSHH M
Table 2 Effects of exogenous melatonin on rice root parameters under Ni stress
MT &b#f SR H RIKER ; "
A /pdmuélL'L’1 /cm’f&m{i’l /jfz%pﬁit’l /an; '{zilzntfl HRARH RIS
CK1 13.77 +1.63a 1.24 £0.29a 0.009 +0.003a 153.33 +£29.74a 102.00 +24.02a
CK2 5.73 £2.30¢ 0.56 +0.23b 0.004 +0.002b 25.33 +7.57d 23.67 +14.22¢
9.45 £3.03hc 0.92 +0.17ab 0.007 £0.001ab 60.00 +7.94bed 42.00 £38. 16abc
X369 5 9.20 +3.48bc 0.95 +0.24ab 0.007 £0.001ab 51.33 £42.16cd 62.00 +38. 00abc
10 12.57 +0.48ab 1.12 £0.05a 0.007 +0.000ab 97.00 +12.77b 95.33 +10.21ab
50 8.90 +0.92be 0.99 +0.20ab 0.007 +0.002ab 68.67 +5.03bc 86.33 £52.54ab
100 7.27 £2.24c 0.87 £0.30ab 0.007 £0.004ab 61.33 +7.57bed 37.33 £20. 13be
CK1 26.51 £0.95a 1.91 £0.22a 0.011 £0.003a 154.67 +41.2a 186.00 +22.91a
CK2 4.28 £0.78d 0.40 £0.07¢c 0.003 +0.001¢ 21.00 +4.00c 13.33 £7.64d
1 6.36 +1.18cd 0.55 +0.15¢ 0.004 +£0.002bc 32.00 +4.00c 22.33 +10.41d
X83 5 20.66 +0.98b 1.45+0.17b 0.007 £0.001b 131.33 +46.49ab 150. 67 +18.04b
10 18.8 +1.08b 1.48 £0.26b 0.010 +£0.003a 104.33 +16.17b 111.33 £19.01¢
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