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Atrazine stress response of antioxidant enzyme activities and root exudates in the roots of Typha angustifolia 1..
WU Shuwen'?, HOU Lei’, LIU Yungen®, FAN Liming', YE Min""

(1.College of Plant Protection, Yunnan Agricultural University, Kunming 650201, China; 2.College of Ecology and Environment, Southwest
Forestry University, Kunming 650224, China)

Abstract: This study aimes to investigate the effects of atrazine stress on the physiological characteristics of hydrophyte roots. This was
done using a typical aquatic plant, Typha angustifolia L., in a hydroponic experiment to determine the effects of atrazine. Experiments
tested four atrazine concentrations (i.e., 0, 0.2, 0.4 mg- L™, and 2.0 mg- L"), examining the atrazine content, root exudates, and antioxidant
enzyme activities for 45 d. The results showed that atrazine might accumulate in the root system of 7. angustifolia L. and significantly
reduce plant biomass (P<0.05). An increasing atrazine concentration led to a continuous elevation of methane dicarboxylic aldehyde
content and a significant decrease in superoxide dismutase activity. The catalase activity initially increased and then decreased (P<0.05),
reaching a maximum at 0.4 mg - L', which was 123.7% higher than that of the control. Atrazine stress had no significant effect on

glutathione activity. The variation in the types of compounds released in the T. angustifolia root exudates increased with the increase of
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atrazine concentration. Under atrazine stress, root exudates mainly comprised alkanes, olefins, esters, amines, alcohols, phenols, ketones,

and organic acids; of these, the types and relative content of alkanes remained the largest. The exudation of esters and alcohols was

inhibited by high concentrations of atrazine stress (=2 mg* L"), whereas the exudation of phenols and organic acids was promoted. The

content of atrazine and MDA in the roots was positively correlated with the relative content of phenols and organic acids, respectively. This

study indicates that the oxidative stress caused by atrazine activates the antioxidant defense system of cattails, and the plant responds to the

stress by regulating the composition and content of root exudates, and ultimately reducing the accumulation of biomass.

Keywords : atrazine; Typha angustifolia; root exudates; antioxidant enzyme activity
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Figure 1 Effects of atrazine treatment on the biomass of cattail

and the concentration of atrazine in cattail root
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Figure 3 GC-MS analysis of the root exudates of cattail under atrazine stress
F1 FHEFHEE TEHIRR WL S MFEBTN
Table 1 Number of compounds in root exudates of cattail under atrazine stress
b3 PSR fike Jiie [} i [ T AHHLER AL Fe) B A RIEL
Treatment/( mg- L") Alkanes Alkenes Amines Phenols Alcohols Esters Ketones  Acids Others Number of types Number of compounds
0 15 3 2 1 1 4 0 0 2 8 28
0.2 17 5 1 1 2 3 1 1 0 8 31
0.4 18 7 1 3 1 4 2 1 1 9 38
2.0 20 7 3 2 1 0 2 1 1 8 37

R2 MEHEME TEFREERRDDYHENEE(%)

Table 2 Relative content of main root exudates of cattail under atrazine stress (%)

Kb 3 Treatment/ ( mg- L™ ) Bidd Alkanes #54% Alkenes i Amines [ Phenols i Alcohols  [iE Esters [l Ketones A #LEZ Acids  HiAth Others

0 35.36 7.13 25.23 5.94 3.85 15.48 0 0 7.01
0.2 35.03 13.44 34.54 1.50 4.94 7.71 2.05 0.79 0
0.4 37.66 11.73 33.13 4.45 4.08 2.65 2.97 1.39 1.94
2.0 34.11 9.84 30.78 16.22 0.31 0 1.48 7.07 0.19
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Figure 4 RDA analysis of root atrazine content, antioxidant

enzyme activity and main exudates
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