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Effects of the growth of cherry radish affected by different microplastics

CUI Min, GAO Ran, YU Songguo, CHEN Xuehai, YU Yufei, LI Jia
(College of Environmental Science and Engineering, Yangzhou University, Yangzhou 225127)

Abstract: To explore the effects of microplastics (MPs) on the growth of vegetables, taken two commonly de-
tected MPs (i.e. polyethylene (PE) and polypropylene (PP)) in soils of cherry radish (Raphanus sativus L. var.
radculus pers) as the target contaminants, selected cherry radish as the tested materials, the effects of the tested MPs
on the growth of radish were preliminary studied based on the seed germination test and the soil culture experiment.
The results showed that PE and PP had no effect on the germination rate of radish seeds. The addition of MPs to the
water had no significant effect on the bud length of seedlings, except for the treatment with 5 g-L-! of PP; the two
tested MPs attached to the radish roots, and significantly (P < 0.05) inhibited the growth of the root, moreover, this
inhibitory effect enhanced with increasing MPs concentrations and decreasing MPs particle sizes. PE and PP had no
significant impact on the photosynthetic pigment content in the cherry radish, furthermore, PE induced negligible
impacts, while PP significantly (P < 0.05) decreased the radish biomass, which indicated that the effects of MPs on
the radish growth were related to MPs types. A plausible explanation is that PE and PP have various effects on soil
structure and/or fertility, thereby resulting in different performances of radish biomass after exposure to PE and PP.
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B LTI B 22 3 AR AR A A0S 220, BB R SIS HE Y
IKEEZAMR PS XF/NZZE(Triticum  aestivum) A KA
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/N2 A K s Lozano 5523 IS B (polyester, PES)
A YERE TR 2540 . Ak, G TR R AL
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Table 1 Addition of microplastics and soil in soil culture test

TiH CK PE-0.20% PE-1.01% PE-5.26% PE-L PE-S PP-S
TR RRL A um 25~48 25~ 48 25~48 300 ~ 600 6.5~13 6.5~13
IR R R /g 0 7 35 175 35 35 35
TR R/ 3500 3493 3465 3325 3 465 3465 3 465

-7 R

1.3 EKIEFRNE

TEAFFahr: P RIS 25 R 5 it % 35 7R
HAN TR R (P TR RN R 2R, THRR R,
REAFZFE=(Td NIRRT S 80x100%; H
ABAEKPPPeah s, BEJE AR K5y, FRTRRE
Y EEEE, B2 R RO E ZER ARG, S =,
fER=2 A4 - AFRA)/(2F ) > 100%; 55K
GG, aARESS MEZERI i,

HEBRETE: JeEORINIE SRk EKE)
7%, RIS NG, FREL 0.5 g sy it
A B TR BT, NS B A SR,
A 3 mL HEH(80%) 5 i BE 219, BRI 10 mL A
fif(80%), kEHFEESEMLATH, HE 5min. FA
S At iR 25 mL A, H 80% Al 2
BRRFEL . P LA W2 6% B 1H(UV-2450,
SHIMADZU, Japan)Jl 3£ 663 nm. 646 nm I 470 nm
BT RBOGEEAE, R3E NI ALTHE 3 PR
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H‘I’é/%%% a(Chla)iZ?E:lZQ 1 ><A663 -2.81 ><A646

4% 2 b(Chlb)iK EF=20.13%Ae4s - 5.03%A663

A N R (Car)ikE=(1 000xA470 - 3.27xChla -
104xChlb)/229

B K5 8=0.025xC /m
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HIE IS . B 30 PE-M ELEE A8, 25 N
TR FRGR —ERERKE, X5HARER
S8 A — 350026281, X AT REAE RN R E R ik 2%
PR RETRIERN, ST HEFT7RSEE, N
MR T R Ao, 54h, sk HREPEH,
I B E R SR H LB B, H K BRI
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b, 7 0.1 g' L' 1 PE-S #&f& T, HEBkE b YIEiR
A K2 BN, HEGHZ F(P > 0.05); 24 PE-S
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Figure 1 Germination percentage of radish seeds in different treatment groups
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Figure 2 Effects of PE with different particle sizes (a), PE with different concentrations (b) and PP with different concentrations (c)
on the root length of radish seedlings
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Figure 3 Micrographs of PP (a) and PE (b) microplastics attached to radish root(partially attached microplastics are circled in red)
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Figure 4 Effects of PE with different particle sizes(a), PE with different concentrations (b) and PP with different concentrations(c)

on coleoptile length of cherry radish seedlings
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Figure 5 Effects of microplastics with different types (a), different concentrations (b) and different particle sizes (c) on

photosynthetic pigments in cherry radish leaves
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Figure 6  Effects of microplastics with different types (a), different concentrations (b) and different particle sizes (c) on cherry radish biomass
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