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Effect of nitroprusside on seed germination and seedling physiological
characteristics of rice under cadmium stress
CHEN Xiu-lan, HE Jun-yu*, REN Yan-fang, CHEN Bo, CHEN Hui

(College of Agronomy, Guizhou University, Guiyang 550025, China)

Abstract In order to explore the ameliorating role of nitroprusside (SNP) on inhibition of seed germination caused by
cadmium, the effects of 10, 30, 50, 100, 200 and 500 pumol/L SNP on seed germination, seedling growth and
physiological characteristics of rice were studied under cadmium stress. The results showed that the rice seed germination
and seedling growth were significantly inhibited, the germination potential, germination index, vigor index, root and
shoot length, and the activities of SOD, G-POD, APX and CAT significantly increased and the malondialdehyde (MDA)
content significantly decreased under 100 umol/L cadmium stress compared to the control. Low concentration of SNP (=
100 umol/L) could alleviate the inhibition effects of cadmium, under which the germination index, vigor index, root
length, shoot length, root and shoot fresh weight, the activities of SOD, G—-POD and APX of rice seedlings increased and
the MDA content was significantly inhibited. Thirty pmol/L SNP exhibited the most prominent alleviating effect, but the
effect faded away with the increase of SNP concentration. When the concentration of SNP reached 500 umol/L, the

toxicity effect of cadmium stress on the rice seedlings was aggravated.
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Table 1 Germination percentage, germination potential, germination index and vigour index of rice seeds treated

with sodium nitroprusside under Cd stress

1% 1%
CK 98.00+0.00 (97.3340.67)aA (53.36+0.19)aA (2.19£0.23)aA
S0 96.331.20 (90.00+3.46)bcAB (43.68+3.03)bBC (1.3120.16)cCD
810 95.671.76 (91.3340.67)abAB (50.12+0.51)aAB (1.61£0.07)bBC
$30 96.67+0.67 (97.3340.67)aA (53.45+0.55)aA (1.82+0.05)bB
850 95.33+2.67 (96.00+1.16 )abA (52.88+0.80)aA (1.70+0.05)bB
100 96.67+1.76 (92.67+2.40)abAB (52.15+0.96 YaA (1.39+0.14)cC
$200 94.67+1.76 (89.33+1.76) beAB (48.47+2.30) aAB (1.16£0.10) cD
8500 95.000.58 (86.67+3.53) cB (38.64+1.64) cC (0.840.08) dE
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Table 2 Root length, shoot length, root fresh weight and shoot fresh weight of rice seedlings treated with sodium
nitroprusside under Cd stress

/em /em /mg /mg

CK (6.33+0.37)aA (5.65+0.27)aA (22.60+2.09)aA (18.55+0.97)aA
SO (2.94+0.16)dD (4.21+0.14)cBC (14.06+0.93)dC (14.38+1.50)cdBC
S10 (3.63+0.27)bcBC (4.47+0.11)bcBC (16.09+2.04)cdBC (15.20+0.91)bcB
S30 (4.58+0.29)bB (4.83+0.26)bB (18.8+1.16)bB (16.42+1.34)bAB
S50 (4.02+0.25)bB (4.68+0.26)bB (17.21£1.66)becBC (15.88+0.72)bcB
S100 (3.25+0.29)cdCD (4.24+0.20)cBC (15.95+1.34)cdBC (14.61£1.18)cdB
S200 (3.244+0.36)cdCD (4.13+0.21)cC (13.93+1.05)dC (13.65+0.76)dC
S500 (2.84+0.17)dD (4.11+0.17)cC ( 9.68+0.84)eD (11.12+0.68)eD
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Table 3 MDA content and the activities of anti-oxidative enzymes in root and shoot of rice seedlings treated
with sodium nitroprusside under Cd stress
MDA/(umol-g™) SOD/(U-g™") G-POD/(U-g™")
CK  (0.17+0.03)aA  (0.25+0.03)aA (181.05+13.27)aA  (248.54+15.23)aA (3 113.57£193.64)aA (2 200.60+£259.83)aA
SO (0.49+0.04)dC  (0.65£0.06)dD (70.00+7.74)eD (134.04+9.84)eC (2 469.43+£367.78)bBC (1 280.20+210.97)dD
S10  (0.41£0.01)cdBC (0.51£0.03)cC  (132.80+11.76)cdBC (143.09+£10.74)deC (2 686.87+86.18)bAB (1 506.53+£99.07)cdCD
S30  (0.33+£0.03)bB  (0.43+£0.02)bB  (155.46+10.64)bAB (203.59+12.36)bB (2 788.17+£165.43)abAB (1 936.10+106.26)abAB
S50  (0.34+0.06)bB  (0.47+0.02)cC (145.44+11.98)bcBC (201.84+16.33)bB (2 667.57+259.85)bAB (1 822.21+128.40)bAB
S100 (0.38+0.01)bcB  (0.50+0.06)cC  (126.11£13.52)cdBC (170.08+24.53)cBC (2 554.47+118.31)bB (1 813.33+105.61)bAB
S200 (0.51£0.02)eD  (0.63+£0.04)dD (119.05+8.12)dC (165.45+10.19)cdC (2 487.13+£189.05)bBC (1 772.20+£90.97)bcBC
S500 (0.59+£0.03)eD  (0.69+0.04)dD (60.26+15.39)eD (141.97£10.82)deC (2 009.23£35.98)cC (1 667.70+84.26)bcBC
APX/(U-g™) CAT/(U/-g™")

CK (0.15£0.02)aA (0.38+0.01)aA (7.17+0.32)aA (40.79+£2.67)aA
SO (0.10+0.01)cB (0.26+0.03)cC (5.64+0.24)cB (32.01+1.87)cdBC
S10 (0.10+0.01)bcB (0.30+0.05)bcBC (6.15+0.24)bAB (35.00+2.05)bcB
S30 (0.12£0.02)bB (0.34+0.03)abAB (6.56+0.29)abAB (36.89£1.55)bAB
S50 (0.11+0.01)bcB (0.33+0.02)bAB (5.9240.57)bcB (34.09+2.14)beBC
S100 (0.11+0.01)bcB (0.32+0.04)bAB (5.84+0.95)bcB (33.59+1.85)cBC
$200 (0.100.01)bcB (0.32+0.01)bAB (5.59+0.24)cB (30.34+1.67)dCD
S500 (0.10+0.01)bcB (0.31+0.02)bcBC (5.42+0.42)cB (29.49+1.61)dD
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