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Effects of Microplastics Addition on Soil Organic .Carbon Mineralization in
. L | 1 AR -
Citrus Orchard : | # , v A
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(1. Key Laboratofy of ! Arable Land Conservatlgn iny Mdﬂdlg-'and Lower Reaches of Yangtze RIV(‘I‘J- Ml'mbtry of Agrlcultu_re College of

Recourses and Env1ronment Huazhong~ Agnc’ulturdl Umverslty, Wuhan 4300705 China; 2. Hubel Provincial Academy of Eco-
environmental 901en(’e§_, Wuhan 430072, Chlna, 3. HHFE‘I Agrlcultural Ecologlcal Env1r0nment Protectmn Station, Wuhan 430(170
China) . i

Abstract y o lnve@tlgate the=éffects of mic roplastl(% on, %01] organlc carbon mineralization and the changés in soil enzyme activities, an
1ncubat10n expenﬁent was conducted whereby/single apphcahom‘ of either microplastics or straw, and combined application of both,
were dddeud to Dangyang citrus orchard soil. The results showed that the combined application of straw and microplastics significantly
affectedforganic carbon mineralization in the soil, but the single addition of microplastics had no significant effect. Compared with straw
alone, the application of a small combined amount of microplastics and straw significantly increased soil organic carbon mineralization
by 8.20%, while medium and high amounts of the combined application significantly inhibited soil organic carbon mineralization. The
lowest amount of organic carbon mineralization occurred with the highest amount of combined microplastics and straw, 10. 13% lower
than with straw alone. The addition of microplastics significantly reduced the activity of B-glucosidase. In particular, a high amount of
microplastics significantly decreased the activity of B-glucosidase, compared with the control, by 20.52%, 43.93%, and 17.79% on
the day 1, 6, and 35, respectively. However, straw application alleviated the inhibition effect of microplastic application on soil 8-
glucosidase activity. The soil organic carbon mineralization rate was significantly positively correlated with DOC, MBC and B-
glucosidase activity.

Key words : microplastics; straw; organic carbon mineralization; citrus orchard soil; B-glucosidase activity
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Fig. 1 Mineralization rate of soil organic carbon under different treatments
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Table 2 Impact of microplastics, straw and their interaction

on soil organic carbon mineralization

R 5 F p

TR 0.052 0.984
FEFF 59 338.948 <0.001 ™
IR x FEFT 509. 089 <0.001 **

1) ™ R AN NF R0 PR 1 28 5 B 254, P <0. 001
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TESER NIRRT, 23 DOC SRk
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Fig. 2 Cumulative mineralization of soil organic carbon

under different treatments
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Fig. 3 Temporal variation of soil DOC contents

#3 ARE4ELE DOC F1 MBC EHEED /mg-kg ™!
Table 3 Mean DOC and MBC contents of soils under

different treatments/mg-kg ™!

TR0 Ak 38 DOC MBC
CK 19.18 +0. 64d 98.75 £5.51de
PP1 19.96 +0.55d 119.69 +3.08bc
PP2 19.75 +0.43d 86.21 £6.64e
PP3 18.12 £0.65¢ 99.12 +8.30de
S 26.85 +0.45a 135.63 +5.97ab
PPl +S 23.25 0. 54¢ 154.50 +12.33a
PP2 +S 24.80 =0.69b 135.12 +18. 46ab
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