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Effects of Modifiers on Physiological Metabolism of Lolium perenne Seedlings in Diesel-Polluted Soils

ZHAO Xuan, HE Xing—dong", ZHANG Jing-lei

(College of Life Sciences, Nankai University, Tianjin 300071, China )

Abstract ; The pot experiment for single—factor with diesel oil polluted soil and the pot experiment for three—factor orthogonal with sawdust—
ammonium nitrate —monopotassium phosphate under diesel oil polluted soil with salt stress, were performed to analyze the activity of
antioxidant enzymes and chlorophyll content in Lolium perenne seedlings, and to explore the physiological response of L. perenne seedlings
under diesel oil polluted soil and its regulations. The results showed that, soil diesel pollution significantly decreased the biomass. Compared
with control, activity of superoxide dismutases(SOD ) in leaf decreased significantly at 0.3% and 0.9% soil diesel pollution, peroxidases
(POD) and catalase (CAT) in leaf decreased significantly at 0.6% and 0.9% soil diesel pollution, the root SOD activity increased
significantly at 0.9% diesel concentration while the root POD activity decreased significantly at 0.6% and 0.9% soil diesel pollution. As for
the salinity soil polluted by diesel oil, the activity of POD and CAT in leaf increased significantly at 10% volume fraction of sawdust, and the
content of chlorophyll a and chlorophyll b increased significantly as well. Meanwhile, chlorophyll a and chlorophyll b content increased
significantly at 0.3 g -kg ' amount of ammonium nitrate. Thereby, sawdust and ammonium nitrate addition could effectively improve
physiological metabolic of L. perenne seedlings.
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Figure 1 Effects of diesel oil pollution on biomass

in L. perenne seedlings
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Figure 2 Effects of diesel oil pollution on the activity of leaf and

root antioxidant enzymes in L. perenne seedlings
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Figure 3 Influences of adding matters in orthogonal experiment on
the activity of leaf antioxidant enzymes and chlorophyll content of

L. perenne seedlings
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Table 2 Effects of experimental three factors on the concentration
of chlorophyll in L. perenne seedlings in orthogonal test under
diesel oil-polluted soil

S K 243K a ES )
Factor Level  Chlorophyll a/mg+¢™ Chlorophyll b/mg-g™

JiAEE 0 0.850:0.039¢ 0.462+0.030¢

Adding sawdust/% 5 1.0100.161he 0.5270.060bc

10 1.343+0.485a 0.709+0.299a

15 1.148+0.201ab 0.594=0.116ab

Jti% Adding 0 1.005+0.162h 0.538+0.068b

ammonium 0.1 0.927+0.145b 0.489+0.050b
nitrate/g-kg™ +

0.2 1.054+0.250ab 0.5360.107b

0.3 1.365+0.470a 0.7300.296a

Jti# Adding 0 1.156+0.566a 0.641+0.334a

monopotassium .05 1.133+0.234a 0.586+0.086a
phosphate/g- kg™

n 0.1 1.1130.222a 0.570+0.124a

0.15 0.949:0.136a 0.494+0.055a

R LmBRIEPIR AR BZEH R ENEE TN

Table 1 Effects of experimental three factors on the activity of leaf antioxidant enzymes in L. perenne seedlings

in orthogonal test under diesel oil-polluted soil

[5% Factor K- Level — POD J&HE Activity/U-g” FW  SOD 354 Activity/U-g? FW  CAT & Activity/U-g" FW
%A Adding sawdust/% 0 277.325+22.807b 3 540.863+463.877a 72.819+30.068b
5 298.936+35.585ab 4 082.498+539.993a 75.291x20.143b
10 372.795+114.065a 4 163.913x1 346.907a 132.755269.057a
15 305.363+42.998ab 3 834.599+294.904a 72.491£17.571b
5%, Adding ammonium nitrate/g kg™ + 0 305.847+30.226a 3 858.480+768.016a 85.869+19.726a
0.1 307.105£29.142a 3 814.629+157.132a 80.942+24.372a
0.2 287.086+42.930a 3 549.790+613.206a 88.834x37.425a
03 354.381+130.520a 4 398.975+1 080.480a 97.711+85.549a
i Adding monopotassium phosphate/ 0 334.687+140.565a 4224.560+1 265.848a 118.844£73.905a
gkg! 0.05 301.553+30.309a 3 387.932+391.236a 83.31438.721ab
0.1 333.080£16.065a 4 046.896618.296a 88.597+24.694ab
0.15 285.099:33.734a 3 962.484+215.136a 62.596:13.106b
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