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Comparison of “Plastisphere’ Characteristics Between Artificial and
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Abstract: As a distinctive intertidal ecosystem at the interface between terrestrial and marine realms, mangrove repre-
sents a pivotal buffer against the influx of microplastics (MPs) into the marine environment, which serves as a principal
repository for MPs. To elucidate the inner differences in the temporal alterations in micro-morphology, physicochemical
traits and bacterial communities of polyvinyl chloride (PVC) and polylactic acid (PLA), exposure experiments were
conducted at the representative artificial and natural mangrove communities in Dongzhaigang Mangrove Nature Reserve
in Hainan Province. Results revealed that MPs cultured in the natural mangrove performed more pronounced collapses
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and substantial fluctuations in contact angle, crystallinity, and hydrophobicity in comparison to that in artificial man-
grove environment. This suggests that the natural mangrove environment exposure might accelerate the MPs aging
processes. Significant differences were observed between the diversity of MPs bacterial communities and sediments in
artificial and natural mangrove (P<0.05). Firmicutes plays a dominate role in MPs exposed to natural mangrove com-
munities, while Proteobacteria was the dominant phylum colonized on MPs in artificial mangrove environment. The pH
level of natural mangrove sediments was the primary factor for bacterial colonization on “plastisphere” (P<0.01),
whereas ammonium nitrogen (NH,-N) of artificial mangrove habitats showed a highly significant positive correlation
(P<0.01) with the microbial community of MPs. In summary, MPs in natural mangrove communities showed more pro-
nounced alterations in the surface micromorphology and microbial community succession than that in artificial man-
grove communities. The surfaces of the “plastisphere” in natural mangrove communities have a high level of bacterial
community richness, and their ability to enrich microorganisms differs from that of the “plastisphere” in artificial man-
grove environment. Results of the study provide a foundation for the dynamic changes in physicochemical properties and
microbial communities of MPs, which is expected to contribute to further investigations in the potential risks of MPs.

Keywords. mangrove ecosystem; microplastics; “plastisphere”; microbial community structure; surface micromorphology
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Tab. 1 Information and exposure time of MPs-exposed sites in Dongzhaigang Mangrove Nature Reserve
T 8 X3 g ZL ke TR R [E] EN0ES faTFx

Exposed area  Exposure mode Longitude and latitude Vegetation type  Exposure time/d ~ Exposed object Acronym
MR (YH) W FEE  110°3219.95"E, 20°0'4.42"N FIRLTHERGEETE 30, 60, 120 PLA YHPLA
PVC YHPVC

WEA (RH) W F2E  110°35'18.017E, 19°57'14.75"N  J T4righiiisE 30, 60, 120 PLA RHPLA
PVC RHPVC

WA (YM) i FRE 110°35720.547E, 19°55'48.20"N  JsR A M Ik 30, 60, 120 PLA YMPLA
PVC YMPVC

VA (RM) W R 110°33'5.76"E, 19°5821.59"N A T AMREDE 30, 60, 120 PLA RMPLA
PVC RMPVC

110°27'E 110°31'E 110°35'E

B M M 1k

20°57'N

Bl FEBIMKEARPRMECER

MPsRERSH
Fig. 1 Map of geographical location of Dongzhaigang
Mangrove Nature Reserve and distribution of microplastics
exposure sites

5~10 cm kb, BREELEHIE (30, 60, 120 d) R
MPs K il o flf FH IC R 7K 5 38 MPs A58 5 70 2 47
SHRTET 4 CHI-80 CIRBEI T, LIMEFF RIS LE
FAES AT AGE DRI o [ HR 2 05y 2 88 s AL TIT
T T DO W BRA BT R A= W) 2R 23 A
5 5 i UTE AN [7) 22 2 1 8] 9 TORR ) B A B 45 A
LA RBILE 2.

123 “BHERBRWEE R @FEsdr (1)
KM B 0o S kG 7 B
(' scanning electron microscope, SEM, Verios G4
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Tab. 2 Physicochemical properties of sediment of each exposure site at different exposure time

X e ing | F{b#845 Physicochemical indicator
Exposuure  Exposure TC/ H/ TN/ TS/ NH;-N/ NO;-N/
area time/d pH (mgkg!)  (mgkg!)  (mgkg')  (mgkg!)  (mgkg!)  (mgkg))
SCHR 30 5.690+0.008  0.412+0.030  3.102+0.308  0.830+0.092  0.887+0.056 0.320 0.056+0.018
(S-YH) 60 5.430+0.008  0.404+0.004  2.947+0.397  0.762+0.088  0.928+0.125  0.283+0.003  0.050+0.020
120 5.360+0.018  0.406+0.005  2.527+0.165  0.938+0.083  0.834+0.023  0.336+0.003  0.043+0.003
IIp=S Y 5} 30 6.520+0.005  0.418+0.011  3.397+0.056  0.925+0.043  0.789+0.015  0.413+0.003  0.146+0.026
(S-RH) 60 6.060+0.006  0.467+0.016  3.391+0.161  0.958+0.059  0.951+0.062  0.356+0.003  0.053+0.014
120 6.530+0.004  0.477+0.065 3.495+0.516  0.980+0.150  0.841+0.048  0.596+0.008  0.053+0.003
Sy 30 6.260+0.007  0.575+0.009  7.712+0.118  1.740+0.070  1.715+0.023  1.100+0.005  0.110+0.010
(8-YM) 60 5.660+0.015  0.496+0.048  4.565+0.214  1.062+0.073  1.321+0.068  0.390+0.005  0.020+0.020
120 5.420+0.007  0.741+0.005  8.578+0.112  1.786+0.021  2.016+0.031  1.033+0.026  0.023+0.013
U R 30 6.790+0.053  0.577+0.002  4.277+0.042  1.177+0.049  0.910+0.044  0.326+0.021  0.026+0.006
(S-RM) 60 6.810+0.002  0.351+0.018  1.948+0.075  0.850+0.055  0.649+0.022  0.213+0.006  0.056+0.018
120 6.600+0.113  0.198+0.009  0.788+0.029  0.508+0.004  0.428+0.015  0.336+0.012  0.056+0.003
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AR R 70.0%~95.1%; A T AR MPs 22 fi
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MR EEIE PVC Ml A 2 5 LR LG MPs FEAIR
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i MPs [ FTIR Dt BRI 0 ( 8] 4A~[& 4D ),
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C-H {45 ¥z 2l 06 58 B A7 P B AR, X & B
PLA-MPs K1 A] B8 A& LE PR AR FE# . 554G MPs
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J (-OH) F1 C=0 &3 e i) g 8, ik 4 58 B[] 185 o
T2 W o, [A) R 31 C-C 1 ) i 4 4R sl o
R (K 4E~E 4H ),
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RN (P<0.05), 1M PLA-MPs ft CT {0 52 3
A (P<0.05 )o 15 RIRFIN T LT MREETS
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Fig. 2 Surface micromorphology of PLA-MPs (A) and PVC-MPs (B) after 30, 60 and 120 day-exposure
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Different lowercase letters indicate significant difference in the static contact angle of MP exposed to artificial and natural mangrove
communities for different time periods (P<0.05).

B3 JRGIFE 30, 60, 120d J§ PLA-MPs (A ), PVC-MPs ( B ) K&
Fig. 3 Static contact angle of PLA-MPs (A) and PVC-MPs (B) after 30, 60 and 120 day-exposure
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Fig. 4 Changes in surface functional groups on MPs after 30, 60 and 120 day-exposure
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The different lowercase letters indicate significant difference in the carbonyl index of MPs exposed to artificial and natural mangrove
communities for different time periods (P<0.05).

B 5 BFE{IFEE 30. 60, 120d /5 PLA-MPs (A ). PVC-MPs ( B) HyEIEE
Fig. 5 Carbonyl index of PLA-MPs (A) and PVC-MPs (B) after 30, 60 and 120 day-exposure
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The different lowercase letters indicate significant difference in the crystallinity of PLA-MPs exposed to artificial and natural
mangrove communities for different time periods (P<0.05).

B 6 [RAFFE 30. 60, 120d J5 PLA BRI ZE#EI XRD ki& (A~D) MERE (E)
Fig. 6 XRD spectra (A-D) and crystallinity (E) of PLA-MPs after 30, 60 and 120 day-exposure
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Tab. 3 Elemental composition and O/C ratio of
PLA and PVC after 60 day-exposure

=3

JLE 4 Elemental composition

MPs 0/C
0/% C/%  ClU%  Sil%  N/%

J4A PLA  19.89  80.11 0.66
YHPLA 3830  59.29 2.41 1.04
RHPLA 2132 77.60 1.08 0.64
YMPLA  33.51  65.12 137 145
RMPLA 2044  79.56 0.73
JFIh PVC 1074  76.84  12.42 0.30
YHPVC 3275 5347 325 6.41 412 147
RHPVC 2343 72.03 131 3.23 1.03
YMPVC 2651  69.73  1.34 2.42 1.45
RMPVC  30.07 5818 221 5.27 428 038
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