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Effects of Fluoride Pollution on the Growth and Physiological Characteristics of Maize Seedlings

DU Hai-rong', YANG Tian-tian? LV Rong—fang?, WU Lin—yuan', WANG Rong—fu'
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Abstract; Fluoride(F), a common phytotoxic air, water and soil pollutant is commonly released to the environment by a number of industrial
processes. The maize was used as an experimental material and the effects of different concentrations of fluoride(0, 0.25, 0.5, 5, 10 mmol L)
on the growth and physiological characteristics of maize seedlings were studied using sand cultivation, the plant modality, biomass, parameters
of photosynthesis, chlorophyll contents, activities of three anti—oxidative enzymes and malondialdehyde(MDA) contents were all determined.
The results were as follows : contrasting to the control of maize seedlings without F, when the F concentration was lower than 0.25 mmol - L7,
the growth of seedlings was stimulated. With the increase of F concentration, the seedling growth was obviously restrained, that was, the leaf
length and plant height slowed down markedly, the leaf area reduced, the root/shoot dry weight accumulation decreased and the chlorophyll
synthesis in leaves was inhibited and the photosynthesis rate decreased as well. On the other hand, the MDA content and the peroxidase
(POD) activities increased while superoxide dismutase(SOD) and catalase(CAT) activities decreased under higher F concentration. The re—
sults indicated that the high F concentration was not conducive to the growth of maize seedlings, it also provided theoretical basis for probing
into physiological mechanism of fluoride pollution and its comprehensive controlling.
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MR F K (Zea mays ) &M HS, FHILRIEM &
MR FRTHMEA R, BRER/ NS R T, &
0.1%HgCL, {5 .25 CEFP 12 h, A TFERBIEFHRA
HE2F R PR B R — BN Rl 5 TR PP AE B v A 22
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Figure 1 Effect of fluoride pollution on chlorophyll content of

maize seedlings
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Table 1 Effects of fluoride pollution on biomass and modality indexes of maize seedlings

SR /mmol - L 0 0.25 0.5 5 10
Bk H /g plant™ 1.216+0.009a 1.219+0.018a 1.153+0.009b 0.914+0.026¢ 0.466+0.021d
T EH /g plant™ 0.832+0.005a 0.841+0.024a 0.822+0.008a 0.664+0.024b 0.351+0.015¢
RF+E/g- plant™ 0.384+0.012a 0.378+0.008a 0.331+0.002b 0.250+0.005¢ 0.115+0.007d
R 0.461+0.016b 0.449+0.009b 0.403+0.004¢ 0.376+0.017b 0.328+0.012a
K /em 44.975£0.15a 45.30+0.43a 44.575+0.23a 41.800+0.23b 33.65+0.21c
- $&/cm 3.425+0.048a 3.475+0.085a 3.525+0.125a 3.200+£0.091a 2.650+0.171b
A em® 126.33+2.17a 129.115+3.87a 128.778+3.96a 109.713+3.50b 73.17£5.02¢
¥R /em 15.125+0.149a 15.226+0.131a 15.250+0.318a 13.800+0.129b 10.50+0.255¢

ERPFE—ATERERA R T E A E R EE (a=0.05),

Note: Different lower case letters beside the data in the same row denote significant difference at 5% level.
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Table 2 Effects of fluoride pollution on the parameters of

photosynthesis of maize seedlings in a fixed light intensity

puszly

Pn/

mmol+L? pwmol-m? +s?

Gs/ Ci/ Tr/
pmol*m?+s?  wmol'mol? mmol-m?:s?

0 11.967+0.066b 0.115+0.003b 199.067+2.755¢ 1.499+0.086a
025 12.448+0.043a 0.128+0.003a 195.975+1.933c 1.654+0.048a
0.5  11.330+£0.110c 0.111+0.005b 199.100+2.268c 1.487+0.042a
5 10.249+0.112d  0.104+0.004b 212.250+1.365b 1.408+0.104b
10 10.029+0.042d 0.063+0.005¢ 234.250+4.710a 1.413+0.064b

R FE—FIEHE AR P EE AR B (a=0.05),
Note: Different lower case letters beside the data in the same column

denote significant difference at 5% level.(a=0.05).
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Figure 2 Effects of fluoride pollution on MDA content of

maize seedlings leaf
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Figure 3 Effects of fluoride pollution on the activity of SOD,POD
and CAT of maize seedlings
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R —3(;Seppanen %5 X T4 B i SOD 15 MRS R
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