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Effects of Ni’* on Physiological Characteristics and Submicroscopic Structure of

Salvinia natans Leaves

JI Wang-dongs SHI Guo-xin» XU Qin-song; XU Ye, YANG Hai-yan, DU Kai-he

(Jiangsu Key Laboratory of Biodiversity and Biotechnology, College of Life Sciences Nanjing Normal University, Nanjing 210046, China)

Abstract: Influence of 0, 5, 10, 15, 20 mg/L Ni** on growth, mineral nutrition, chlorophyll, carotenoid, soluble protein, soluble sugar,
superoxide (O, ~ ), hydrogen peroxide (H,0,) and malondialdehyde (MDAD contents as well as the activities of superoxide dismutase
(SOD), guaiacolperoxidase (POD); and catalase ( CAT) were studied in the leaves of Salvinia natans plants on 10 days after treatment. With
the increase of the Ni** concentrations, exposure of the plants revealed that, (D the addition of Ni** affected the absorption of mineral
nutrients, it mainly increased the absorption of Ca** » Na*, Zn’*, Fe’* and Mg’* , while reduced that of Mn’* , Mo** , P and K* . @ The
content of chlorophyll; carotenoid; soluble protein and soluble sugar content as well as activities of SOD and CAT decreased gradually. That of
0, ~» H,0, and MDA content as well as POD activity increased 383%, 168%, 207% 131% of these controls, respectively. @ In the
leaves of Ni** -treated fronds, the polypeptide with apparent molecular weights 94 000, was became visible in SDS-PAGE, and the nature of it
remains to be determined. The amount and intensity of polypeptide band increased gradually with augment of Ni** was also observed, the
polypeptide with apparent molecular weight 35 000 increased significantly in fronds. (@ Transmission electron microscope observation indicated
that N** also imposed injury action on submicroscopic structure of leaf cells, disaggregation of nucleolus; agglutination and disappearance of
chromatin of nucleus, disruption of nuclear membrane, swelling of thylakoids and breakage of chloroplast envelope, decreasing of cristae
quantity and vacuolization of mitochondria. The conclusion could be reached that the plant death was resulted from destruction under structure
foundation of physiological function, unbalance of ion equilibrium and disorder of physiological metabolism.
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Table 1 Effects of Ni** addition on nutrient contents in Salvinia natans leaves/pg®g ™!
2+ o7 -1
HiH Ni** /mg*L
0 5 10 15 20
Ni2+ 218 +4.36 347 +6.94 583+ 11.7 1328 +£26.6 1946+38.9""
Ca* 9.23+0.18 11.4+0.23 21.6+0.43 17.8+0.36 30.7+0.62"
TR R N 785+15.7 972+19.4 1263+25.3 1549 +30.9 1732+34.6""
It 20.5+0.41 27.4+0.55 34.2+0.68 39.5+0.79 44.1£0.88" "
Fe* 60.3+1.21 89.4+1.79 83.7+1.99 112+£2.24 157+3.147
Mg+ 217+4.34 274 +5.48 361+7.22 398 +7.96 431+8.62° "
Mn?* 20.8+0.42 17.5+0.35 15.2+0.30 10.3+0.21 6.42+0.13" "
Mo** 1.964 £0.04 1.327+0.01 0.739+0.01 0.203£0.01 0.346+0.01"
I
AR B p 413 £8.26 314+6.28 267+5.34 213+4.26 156 +3.12"
K* 3079+61.6 2404 +48.1 1838+36.8 1245+24.9 821 +16.4" "
1) R REEE NP « biUEZE: % ROR p<0.05, % % IR p<0.01, N
F2 NP BMEMEMEN FIHREMLERAE NRAIENTE M/ /mg ¢!
Table 2 Effects of Ni** addition on chlorophyll and carotenoid content in Salvinia natans leaves/mg®g™"
Ni2* B3 Chl RS ) MR b KNE bR 283 a/b ESUEE ISR S N
0 0.699 +0.014 0.510+0.01 0.269 + 0.005 0.081 £ 0.002 1.599 +0.031 0.116 £ 0.002
5 0.940 £ 0.019 0.600 +0.012 0.344 £ 0.007 0.107 £ 0.002 1.732£0.034 0.114 £ 0.002
10 0.740 £ 0.015 0.475+0.01 0.261 +0.005 0.088 +0.002 1.816 +0.036 0.120 £ 0.002
15 0.691£0.014 0.440+£0.01 0.253 +0.005 0.081 +0.002 1.735£0.035 0.117 £ 0.002
20 0.650 +0.013 0.400 + 0.008 0.250 + 0.005 0.044 £ 0.001 1.598+0.032" 0.067 +0.001
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Fig.1

Effects of Ni?* addition on soluble protein content and SDS-PAGE in Salvinia natans leaves
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Fig.2 Effects of Ni2* addition on SODs POD and CAT activities in Salvinia natans leaves
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ST R, = AR 5 NS Ak PR FE [R] 434 3
ZES M EA KL r (O, ") =0.989 7, p < 0.015
r(H,0,) = 0.980 1, p < 0.01; r (MDA) = 0.986 6,
p <0.01]. AP PERE O & Ek b, e B sk FE I
PCARTREIR 0.51 £5 . Z 5w o Ak W], 5 N+ Ab PR
JEETR) ik B 22 el W A SC L r (AP PEBE) =
-0.971 3, p<0.01].
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Table 3 Effects of Ni** addition on Oy ~ s Hy0,> MDA and soluble sugar content in Salvinia natans leaves

i [ N+ /mgeL.~"
0 5 10 15 20
0, = /nmol*g~! 94.19+1.89 109.12+2.19 120.96 +2.20 147.73 +2.96 157.50£3.15" "
H, 0, /mmol * g~ 75.84+1.52 95.42+2.54 127.08 +3.13 151.66 +3.03 156.67+1.91" "
MDA/nmol* g~ 21.13+£0.42 23.03£0.46 23.62+0.47 26.41+0.53 27.60+0.51" "
o] P VERE /ol + g~ ! 243.69 +4.87 232.14+4.64 190.33 +3.81 179.76 +3.59 125.17£2.50" ~
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mg/L Ni** I 40 LA A A eSO A, A= 2

WS AZ 58 Ao 5 A% Jo e Al AN S8 50 R BTS2 B
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Fig.3  Effects of Ni** addition on ultrastructure of Salvinia natans leaf cells
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