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1
Table 1 Physical and chemical properties of the tested organic pollutant
(25 C)(mg'L™ logKon(  / )
(Phe) Ci4Hyo 178.2 31 4.57
SPSS ANOVE
28+0.5 C P<0.05 P<0.01
P>0.05
1.4 2
5 mL 2.1
0( ) 10 20 40 2
80 mgkg”
25 cm 30 cm 3 kg 10 mg-kg™ 27.84%
3 kg 80 mgkg’ 16.27%
10
80 mgkg’
10 5 3 (P<0.01) 24.7% 31.61%
15 24.04% 17.96%
2~3 cm
6~10 cm
2.2
1
3~5
(SOD) (MDA) 80 mg~kg'1 1.32 1.11 7.08
(P<0.01)
1.5
( 0.001 cm)
( 0.01 cm) 2
[15]
G-250 U (SOD) 20~80 mgkg”
(NBT [16] (P<0.01) 20 40
TPS-1 mgkg! 5.79%
el 3.29%(P<0.01) 80 mgkg’
1.6 2.3 SOD
(MDA)
+ 3
2
Table 2 Effect of Phe on growth of Matsumae seedling stage
w( )(mgkg™) /mm / Jem / Jem /
0 2.29+0.046 100.00% 5.79+0.66 100.00% 18.2542.42 100.00%
10 2.33+0.044 127.84% 4.36+0.74%* 75.30% 13.872.66** 75.96%
20 2.49+0.052 119.41% 5.72+0.82 98.79% 19.073.53 104.44%
40 2.00+0.057 90.59% 5.56+0.98 96.03% 17.993.27 98.52%
80 1.91+0.077 83.73% 3.96+1.02%* 68.39% 14.98+2,65%* 82.04%

n=10 * P<0.05 ** P<0.01
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Fig.1 Effect of Phe on proline content of Matsumae leaves

during vegetative growth stage
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Fig.2 Effect of Phe on protein content of Matsumae during

vegetative growth stage
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Fig.3 Effect of Phe on the activity of SOD of Matsumae leaves

during vegetative growth stage
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The physiological and ecological response of Oryza sativa cv.
Matsumae to the Phenanthrene(Phe) polluted soils

MA Lil’z*, HE Chunguangz, SHENG Lianxiz, LI Hui'

1. School of Resources and Environmental Engineering, Mianyang Normal University, Mianyang 621000, China;
2. State Environmental Protection Key Laboratory of Wetland Ecology and Vegetation Restoration, College of Urban and Environmental Sciences,

Northeast Normal University, Changchun 130024, China

Abstract: The effects of Phenanthrene(Phe), one of Polycyclic Aromatic Hydrocarbons (PAHs), on the growth and physiological
characteristics of rice (Oryza sativa cv. Matsumae) were studied based on an experiment. Several morphological, physiological and
biochemical indices of rice were measured during the growth stages using five different concentrations of Phe stresses. The results
showed as follows: (1) the growth of stem diameter was promoted as the concentration of Phe was lower than 20 mg-kg”, but was
significantly inhibited with the increasing of concentration of Phe. The height of rice was significantly inhibited when the concentra-
tion of Phe was lower or higher, but the middle level concentration has almost no effect on the growth of the stem height. (2)With the
increase of Phe concentration, the proline content of rice gradually increased during the growth stage, while the protein content de-
creased at a different level, which proved that there should be a feedback system of proline cumulation and protein decrease in
plants). (3)Phe stress caused the lipid peroxidation of rice leaves, and increased MDA in the body of plants. Even the activities of
SOD were affected at different levels. (4) The result of photosynthesis measurement showed that there was no significant correlation
relationships of chlorophyll content and photosynthetic rate of rice leaves.

Key words: phenanthrene; Oryza ativa cv. Matsumae; growth indices; physiological and biochemical indices; nutrition growth
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