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Research progress on the influencing factors and mechanisms of soil microplastics on plant growth

CHEN Xin', GUO Wei"?, LI Jizhi"*, CHI Guangyu"

(1.Key Laboratory of Pollution Ecology and Environmental Engineering, Institute of Applied Ecology, Chinese Academy of Sciences,
Shenyang 110016, China;2.University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Microplastics in soil can affect plant growth in a variety of ways, accumulate in plants, and eventually enter the human body via
the food chain. Clarifying the mechanisms and main factors whereby microplastics influence plant growth can contribute to a systematic
understanding of their environmental behavior in soil-plant systems. Both the occurrence state and physicochemical characteristics of
microplastics can influence their effects on plants. In this paper, from the perspectives of particle size, shape, concentration, and type,
plastic additives, and aging degree of microplastics, we review the main factors and mechanisms underlying the effects of soil microplastics
on plant growth. The key direction of future research is proposed, which will provide a reference for further clarifying the impact of
microplastics on soil ecosystems.

Keywords: soil; microplastics; plant; influencing factor; mechanism of action
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Table 1 Enrichment characteristics of microplastics with different

particle sizes in plants

100 nm INEE R ZEAR RSNk
M ZEFI

LS Rt izt7) [F S0 Z:7% 3Lk
Type Size Plant  Enrichment site  Reference
RN PE 3 pm Ek R [30]
244nm RS M [31]
244nm  hE M [31]
100nm BN RGN A R [21]
WK PS 100 nm & A2 it [22]
200 nm.2 pm  /hF E Yl (171
[
[

80 nm.1 pm  JKAFH

TR

AN [RRE A% 1 A SR AR X A 0 190 49 T AL o A o IX
Ao BRI K A IBRIA Gy 2 AR RN B2 5 5
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ATl K RN F2 4 5 R A0 4l Bosker 26205 12
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WIH MK 5y FIFR 4> (A8 51220 Jiang S5 ) ffF
¥ 2,100 nm [1) PS A] DAFUR A A AR b, BH ZE 20 ity
e B A M RE AL, 50 SR Bs i, DIEELE 5 pum
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T A B A s e S R R e 4t AR 2%

3 WEERERER RN

A AR B 2 R e AR 0 P VB R AR, Ik
FERIOE R T RE SR A K . k2R, 50
TSR A INAR E L 0.1% F10.5% ) PE 42 55 1 K bk
f HRARFLANE AL, 0.5% 1% B R & L4 (PVC) Al
HEOMA SRR R B R R E AR . SR
T R) 22 2 IR P 1 A, X IR 2T S5 5%
B, PE 24105 B I A R &, LA F 25 Bk
PRRE R B T v TR 5 o 3K P R A PR Ay A VAR ) Tk
SR 2175 A A A O™ A T 2 TEPE A (ROS)
TV 2 2R 240 B S AR 35005, DN Tt R A AR A R
T34, B PE Jit i 4 508, LR AERLYIAR R B T R
BT 2 AT T K53 K 54 W, il T VR
Az R0l AR SR YR R R
A BB AR SE AR P 04 35 2 W, 4N Liu 59058 & 3K, 5%
() PV C AT 38 5% Wi AR 3R 40 I, AR /N FE 1 5 43 4R
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Table 2 Effects of microplastics concentration on plant physiological indexes

e e RE KEr i) & B e PN
Type Concentration  Culture method ~ Plant Index Effect Reference
R ) PE 0.0.1%.0.5%. + 5 ok R AR AR 0.19% F10.5% 4 PE B8 ik s AR ARFRAIT AR, [42]
1% .2% T 19 F12% F) PE JC i 2 50
R PLA 0.1% 1% .10% 4% 5 NIl N 10%PLA REARAE AR A P R o4 3 [47]
RALIHPVC 0.5% 1% 2% 3% e MBRAKIENE  0.5% H1 1% PVC B #5107 p KA R, [10]
RFURI A2, 2% 1) PV C G B3 521
RIALLIHPS E LK 10,100,500, 1 000 KKE PULThG R ZEH R ZEHE 10,100,500 mg- LN & 408 L2850 06 s [44)
PE BN PP mg-L" B TIHE R YRR, 1000 mg- L7 53046 b A BT 0] 7
R ER M 10,100,500, 1 000 K INFE RFFHEBCE ST 10,100,500 mg- LT NI R AEHE bR AT BT, 10, [40]
LLDPE mg-L"! TREC L ZFEY 100 mg- LAY LLDPE X & 2F 3485 L B4 FH L 76 1 000

mg- L™ R AR AR AT [0 71, K 248 B 2 A i i

P 1%) WHARTY
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Table 3 Effects of aging on adsorption properties of microplastics

Pk 15U EX Vi AL XTI B B 5 EE DU
Type Contaminant Aging method Effects of aging on adsorption Reference
BRI PE Pb.Cu.Cd.Ni.Zn EE 14 EALIR B PE X 2 4 s A W B3R [64]
RRLMEPS Pb.Cu.Cd.Ni.Zn UV kb3t EALIG B PS X EE 4 A WL BRSO S, EL R 48]
7t it AR [ ) SEE K T 4
Cu.Cd UV kb3t LALIE B PS T Cu ., Cd BB RE 143 51 FL LR PS 1 [65]
101.6% .185.0%
159 R 205 HDPE ZHI UV 4 F/ A T KAk EALJG 1) HDPE 3858 1 3300 L% PAHs (1% W B [10]
R 207 PE R M PP Zn A BERH R (DBD) 258 T2 A A 2405 B9 PE F1 PP X Zn B I 25 i 40 4R 85 22.7% (6]

F114.8%
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Table 4 Effects of plastic additives, representative of the compound and added in proportion

A e &G Y YRR RS el
Additive type Effect Representative compound  Plastic type Appending proportion
POAALH  SESEEC R HUR DG B AR L G i A BT TS DR LR Brdi b5 AT VLERERREE  PE.PP 0.05%~3%
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