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Effect of carbon nanomaterial addition to turf media on Festuca arundinacea growth and earthworm physiology
WANG Yan-li, BAI Xue, DUO Li—an", ZHAO Shu-lan"

(Tianjin Key Laboratory of Animal and Plant Resistance, College of Life Sciences, Tianjin Normal University, Tianjin 300387, China)
Abstract: In this study, we investigated the effects of carbon nanomaterials on Festuca arundinacea growth, antioxidant enzyme activities,
and malondialdehyde content in Eisenia foetida by adding three types of carbon nanomaterials[graphene (G ), graphene oxide(GO), and car-
bon nanotube (CNT)] to the turf media in different ratios (1% and 3%). Exposure to the carbon nanomaterials lasted for 90 days. We found
no significant differences in plant height and shoot weights of Festuca arundinacea in the treatments with 1% and 3% of carbon nanomateri-
als. When earthworms were exposed to 1% and 3% of carbon nanomaterials, their superoxide dismutase (SOD) activity decreased signifi-
cantly, with an inhibition rate of 39.3% in the treatment with 3% CNT. Peroxidase (POD) activity in Eisenia foetida decreased significantly,
with an inhibition rate of 37.6% in the 3% GO treatment. Catalase (CAT) activity in Eisenia foetida increased in the 1% GO treatment, but
decreased in treatments with 3% GNT and 3% G. In addition, we found no significant differences in Glutathione S—Transferase (GST) activ-
ity or malondialdehyde (MDA ) content in earthworms exposed to carbon nanomaterials. These results suggest that a certain concentration of
carbon nanomaterials will not affect turfgrass growth but can stimulate the production of ROS in earthworms and cause changes in the activi-
ties of antioxidant enzymes, indicating that carbon nanomaterials have some toxic effects on earthworms.

Keywords: carbon nanomaterials; earthworm; Fesiuca arundinacea; antioxidative enzyme; MDA content
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Table 1 Effects of carbon nanomaterials on the plant height and

biomass of Festuca arundinacea
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Treatments  Plant height/cm Fresh weight/g Dry weight/g
CK 19.78+1.74 13.21+0.61 3.33+0.08
1% G 20.46+2.57 13.06+1.15 3.26+0.14
3% G 17.36+2.42 13.50+0.55 3.35+0.04
1% GO 17.90+0.86 12.22+0.05 3.17+0.02
3% GO 18.13+2.09 13.58+0.57 3.41+0.05
1% CNT 16.59+1.38 13.42+0.35 3.35+0.07
3% CNT 19.62+2.03 12.65+0.26 3.20+0.05

TH:G.GOFI CNT 735 F A7 A by A AL AT BRI FIRRGH KA s b
BUH VI AR T 22

Note: G, GO and CNT stand for graphene, graphene oxide and carbon
nanotube, respectively. Values are given as mean + SD from triplicate

determinations.
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Figure 1 Effects of carbon nanomaterials on the enzyme activities of earthworm
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