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Physiological responses of Phragmites australis to atrazine exposure and their relevance for tolerance

WANG Qing-hai', LI Cui', CHEN Chao', CHEN Jie', MA Xue—ju', QUE Xiao—e*

(1.Beijing Research and Development Center for Grass and Environment, Beijing Academy of Agriculture and Foresiry Sciences, Beijing
100097, China; 2. Institute of Desertification Studies, Chinese Academy of Forestry, Beijing 100091, China )

Abstract: To determine the physiological responses of Phragmites australis to atrazine stress and the relationships between these responses
and the tolerance of the plant, P.australis was exposed to atrazine(0.5, 1, 2, 4, 8 mg-L™") for 1 or 2 weeks in a hydroponic system. The effects
were evaluated by measuring chlorophyll content, peroxidase (POD ) and superoxide dismutase (SOD ) activities, and chlorophyll fluores—
cence kinetics parameters. Moreover, plant relative growth rates based on plant dry biomass were determined for quantitative evaluation of
plant tolerance. The relationships of the above—mentioned indexes with plant tolerance were explored by stepwise regression analysis. P.aus—
tralis survived in culture solution with atrazine concentrations of 8 mg+L™ or less after 1-week exposure; however, the relative growth rates
decreased significantly, and the plant stopped growing when the exposure time reached 2 weeks. Plant chlorophyll a and chlorophyll b in
leaves were reduced as the atrazine concentration increased. POD increased significantly with increasing atrazine concentrations after a 1-
week exposure. However, this marked increase disappeared after a 2—week exposure to minimum and maximum atrazine concentrations (0.5
and 8 mg-L™). There were no significant differences in SOD expression compared with the control during the entire cultivation period. As

the atrazine concentration increased, F,/F,, and F./F, ratios were significantly reduced, and ¢/NV was markedly increased. The value of ¢/NV de—
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creased notably after a 2—week exposure compared with that after a 1-week exposure. Stepwise regression analysis showed that F, was more

closely correlated with the tolerance of P.australis to atrazine than to other physiological parameters. These results indicated that P. australis

was relatively sensitive to atrazine but developed tolerance up to 1 week after exposure to atrazine, mainly protecting chloroplasts fromdam—

age by enhancing the development of nonphotochemical quenching for the dissipation of excess energy. Thus, acertain concentration of

chlorophyll was maintained for necessary photosynthesis against atrazine stress.

Keywords: atrazine; Phragmites australis; physiological index; water pollution; tolerance
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Figure 1 Atrazine disappearance in culture solution at the level of 0.5 mg-L"'(A),1 mg-L"'(B),2 mg-L'(C),4 mg-L7'(D),and 8 mg-L""

(E),and its disappearance rate constant(F ) during the experimental period
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Table 1 Effect of atrazine stress on the biomass and relative growth rate of P. australis
[ER= Az 375 AWy (T3 ) Biomass( Dry weight)/g AAXFLE A relative growth rate/g-d™
Atrazine concentration/mg-L.™ 1JH 1 week 2 JH 2 week 1JH 1 week 2 JH 2 week
0 33.94+2.24a 35.65+1.43a 0.090 4+0.009 3a 0.048 8+0.002 9a
0.5 26.58+0.36b 24.85+1.15b 0.055 7+0.001 9b 0.023 0+0.003 3b
1 25.27+0.73be 24.65+0.68bc 0.048 4+0.004 1be 0.022 4+0.002 Ob
2 24.16+0.73¢ 24.11x1.12be 0.042 0+0.004 3cd 0.020 8+0.003 4bc
4 23.41+0.47cd 22.59+0.07cd 0.037 5+0.002 9d 0.016 2+0.000 2cd
8 21.87+0.70d 21.14+0.15d 0.027 8+0.004 Se 0.011 5+0.000 5d

T - R PRI AR] T RE R AN R B4 v JEE 18] 25 5 .2 (P<0.05)

Note : Different letters in the same column mean significant differences(P<0.05) by Duncan’s multiple range test among atrazine concentrations.
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Figure A and B represent chlorophyll content of P. australis with

1-week and 2—-week exposure to atrazine stress, respectively, and
different uppercase and lowercase letters represent significant differences of
Chla and Chlb among atrazine treatments , respectively ; figure C represents
Chla/b, and different lowercase and uppercase letters represent significant
differences among atrazine treatments with 1-week and 2—week exposure

to atrazine stress, respectively. The same below
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Figure 2 Effects of atrazine at different levels on chlorophyll

content of P. australis
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