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Effects of exogenous melatonin on germination of rice seeds under Cd stresses

LIU Shi-xiang"?, HUANG Yi-zong™, LUO Ze—jiao', HUANG Yong—chun? BAO Qiong-1i*, WANG Pei—pei®, YUAN Biao?, LI Wen-hua®
(1.School of Environment, China University of Geosciences, Wuhan 430074, China; 2.Agro—Environmental Protection Institute, Ministry of A—
griculture, Tianjin 300191, China)

Abstract: Here the effects of exogenous melatonin(MT) on seed germination and physiological indexes of rice under Cd stresses were in—
vestigated. Additions of exogenous MT had a positive effect on seed germination and root growth of rice under Cd stresses. At 100 pmol - L™
of Cd concentration, addition of 10 wmol - L™" MT increased total root length of rice by 103.2%, and applying 100 pmol - L™ exogenous MT
promoted rice root activity and total root length by 15.2% and 133.7%, respectively, as compared with the control. At 100 wmol Cd-L™, ad—
ditions of 10~1000 wmol - L™ exogenous MT significantly decreased MDA by 8.2%~16.0%, but increased activities of POD, SOD, and CAT
by 21.3%~45.5%, 24.2%~32.2% and 77.8%~145.8%, respectively, in comparison with the control treatment. These results suggest that ap—
plication of exogenous melatonin could effectively alleviate the toxic effects of Cd on rice.
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Figure 1 Effects of exogenous melatonin on germination rates of

rice seeds under Cd stresses
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Figure 3 Effects of exogenous melatonin on root and shoot length of

rice seedlings under Cd stresses
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Figure 4 Effects of exogenous melatonin on root and shoot fresh

weights of rice under Cd stresses
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Figure 6 Effects of exogenous melatonin on POD activity of rice

shoots under Cd stresses
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Figure 7 Effects of exogenous melatonin on SOD activity of rice

shoots under Cd stresses
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Figure 8 Effects of exogenous melatonin on CAT activity of rice

shoots under Cd stresses
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F 1 BEEREI Cd BB TABHZFIRZRSHEXSHHZN

Table 1 Effects of exogenous melatonin on root parameters of rice under Cd stresses

Cd fb HRR bR SR em R R em? AR A% /mm AR mm’® RIS/ A A X EUA
Cdo MTO 27.93+4.44ab 2.15+0.13b 0.24+0.02a 13.33+2.08a 85.67+41.77a 100.00+24.52a
MT10 44.20+9.64a 3.01+0.35a 0.23+0.02a 16.33+2.31a 163.00+79.96a 186.00+40.15a

MT100 41.44+12.03a 2.79+0.52ab 0.23+0.01a 15.33+3.21a 151.67+74.80a 170.00+74.02a
MT1000 21.81+5.53b 1.42+0.26¢ 0.23+0.03a 7.33+0.58b 100.00+77.54a  108.33+120.03a
Cd10 MTO 20.00+5.10b 1.29+0.53b 0.27+0.01a 6.67+3.79b 97.33+36.20ab 153.33+81.62a
MT10 36.90+9.00a 2.64+0.65a 0.24+0.01b 15.33+4.04a 182.00+75.48a  233.33+69.79a

MT100 29.10+2.90ab 1.99+0.14ab 0.25+0.00b 11.00+1.00ab 150.33+39.21ab  196.33+68.70a

MT1000 19.50+4.90b 1.18+0.31b 0.26+0.01ab 6.00+1.73b 79.67+27.93b 112.67+38.84a

Cd100 MTO 11.41+1.25be 0.84+0.01b 0.28+0.01a 4.67+0.58b 55.67+7.37b 58.00+24.06a
MT10 23.19+12.02ab 1.63+0.45a 0.25+0.01b 9.67+1.53a 96.67+35.02a 129.33+118.78a

MT100 26.68+5.75a 1.68+0.27a 0.26:+0.00b 8.67+1.53a 107.67+7.23a 176.00+£90.80a

MT1000 7.76+1.37¢ 0.65+0.19b 0.28+0.01a 4.67+2.08b 37.33+11.24b 50.00+12.29a

TE AE/NE PR R — Cd 2P [RIHAR AL B2 7] 22 53 B 2% (P<0.05)

Note: Different letters within a Cd treatment mean significant differences between different concentrations of melatonin(P<0.05).
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