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i E [B®) W5 S 20RO K E Y Arma chinensis 2 <& & R ETRE 105200,
S ASKAR G IR Bl B R i D R R AR S [Pk ] KR OIEMIBEL (Polyethylene
microplastics, PE-MPs) JII ABH) B Tenebrio molitor 4l HUGRDEL R, 383k B0k HL &l BRI 57 M s, X B d L4
AT RRR T, s KR BRI R T IPA [ S55R ] S0 g e T &4 PE-MPs 194k}
Ja, AR AAE B TR (P<0.05), MR PE-MPs [ A4k T WG IO E T T, WO T 180 ik
BT, (AFEEAFET R B EIG M (P <0.05), FEHT M5 AR i) o [RIA, 76 B0 o R0 i
[ i85y AN E] T PE-MPs IAETE, BERIROBRISTE G aEh ik, [ 858 ] 4R M ROBE A B
¥y B AR Z 5, AU B0k 4y i BN R SE I, X RIS R 5 I, 23 4% 56 2R M IR R N, X I 0 P A0
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Adver se effects of polyethylene microplastics on the growth,
development and predation of Arma chinensis

ZHANG Jie-Bo”~ HU Yang NIU Fu-Shuai SUN Han-Han LI Chao™

(Key Laboratory of Prevention and Control of Invasive Alien Species in Agriculture & Forestry of the North-western Desert Oasis,
Ministry of Agriculture and Rural Affairs, Key Laboratory of the Pest Monitoring and Safety Control of Crops and Forests of the
Xinjiang Uygur Autonomous Region, College of Agronomy, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract [Aim] To investigate the impact of ingesting microplastics on the growth, development, and predatory
capabilities of Arma chinensis. In addition, this paper aims to provide valuable insights on microplastic migration and
transformation within the terrestrial insect food chain. [Methods] Polyethylene microplastics (PE-MPs) were incorporated
into the diet of Tenebrio molitor larvae, which were subsequently fed to A. chinensis. The survival rate and body weight of
T. molitor larvae, the growth and development of A. chinensis, and the predatory ability of A. chinensis, were assessed.
[Results] Consumption of PE-MPs caused a significant decrease in both the survival and body weight of T. molitor larvae (P
< 0.05). Consuming T. molitor larvae that had consumed PE-MPs also shortened the developmental duration of A. chinensis
nymphs, increased the body weight of A. chinensis adults, and increased the mortality rates of both nymphs and adults. It also
reduced the predatory ability of A. chinensis adults (P < 0.05). Polyethylene microplastics were detected in the intestinal tracts
of both T. molitor larvae and A. chinensis, indicating that these were probably transferred to the latter through the food chain.
[Conclusion] The incorporation of PE-MPs in the diet of T. molitor larvae not only had a detrimental impact on their

survival, but also resulted in the transmission of PE-MPs to A. chinensis, which also reduced the survival and predatory
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capability of this species.

Key words Arma chinensis; polyethylene; microplastics; natural enemy insect; food chain; growth and development

BEEHE TN D RRD B, ARERT R H a5
1o, BRI . ARl i BRAE 55 R SR v e R
EL SR WA 3 1) AR b AR 3G FPAE 2R ( Bayramov
and Gasanov, 2021; An et al., 2022), B LK
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KM G Mz —, REHTRLA T,
BHHESECTE SR R R SR i i i
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FEF“H ( Thompson et al., 2004 ), HfiFs 23K A]
WM RE . RO M E ( Polyethylene
microplastics, PE-MPs ) £l i ZFhig ik AR
HAERRS, FEAAFER MR A | H sk
& A PR S B /K A9 FH45: ( Blésing and
Amelung, 2018; Kleunen et al., 2020; Liu et al.,
2020; 2= RAE, 2021; #OLESE, 2021; HANGE,
2021 ), Ren % (2024) #F5FEY], KERHS
KR SF- 34 5% BA R0 SR ~F- 34 =F B 430l
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BRI 252 e VR i A fAE KR H
( Weithmann et al., 2018; Bosker et al., 2019;
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Zhang et al., 2023 ), BRI S, AT
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He A= 255300 ( Cauwenberghe et al., 2015; Abbasi
etal., 2018; Li et al., 2024 ), [ HUE H R F bl
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SRGETAE B LEZMME (Holden, 2006;
Zappala et al., 2013; Biondi et al., 2018 ), {Hi# ¥
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Shen et al., 2023 ),
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HAEBRGEMTRRE (HEYIEAE, 2018; Zhao et al.,
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TR R, [RIEER T H 255 2 0508
REXT MG 0 A K R B BB RE 1 S, AR5
PERE S A KA T | o B AN RN g 7 18 A B 4
R YR, HEFERA NI ( Ravzanaadii
etal., 2012 ) i #EH) HL Tenebrio molitor 4 HiffEh
0B, YA PE-MPs Uk (5F—8
FRG ) WEATIRSE . SR 15 d e, RN RS
A s (5 IR ), USRS U AR
KEE MG . S8 EF dL Leptinotarsa
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F =36.571, P=0.004; 32 d: df = 1, F = 87.000, P
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22 PE-MPs 14 KEZ ERBRNHIE

PE-MPs fEf b 2 3¢ = i i il R R, 45
s R E I (B 3: A, B), EL
PE-MPs fa|ME iRy digfi ik, 3 H il i b i
R (MR of = 1, F = 50.959, P <
0.001; MERHL: df =1, F=61.976, P<0.001 ), #f
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Fig.1 Theimpact of polyethylene microplastics (PE-M Ps) on the body weight (A) and
survival rate (B) of Tenebrio molitor larvae
PE-MPs: EZMMOBK: CK: (WA BETTE, FrEEFRRA. ERERD PR, FRNG 5%

ANTE 0.05 KF F255 3, ARIRS TR TE 0.01 K- E 225 3 ( Duncan RGBT &R ZEEAGE ). K 3 FIK 5 [H].
PE-MPs: Polyethylene microplastics; CK: Only wheat bran was used for feeding, the same below. Data in figure are mean +
SE, Different lowercase letters indicate significant difference at the 0.05 level, and different capital letters indicate significant
difference at the 0.01 level by Duncan’s multiple range test. The same for Fig. 3 and Fig. 5.

2 EHHEAEGEFRZERER

Fig. 2 Polyethylene microplasticsin theintestinal tract of Tenebrio molitor larvae

A-L BB AN HRYE Y 9 3R LI ROBRURE , ORAEECN . H B Hi=10x40;

a-f. A-F FIRYTRIA

WRAEE N A 8i=10x100,
A-1. Polyethylene microplastic particles in the intestinal tract of T. molitor larvae, Magnification:
Eyepiece x objective =10x40; a-f. Magnification of A-F, Magnification: Eyepiece x objective =10x100.
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Fig. 3 Theimpact of polyethylene microplastics on the body weight of Arma chinensis
adult (A) and the duration of nymph development (B)
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Fig. 4 Daily food intake of Arma chinensis nymphs

1 ARARETHEBEEHNTFRER
Tablel Survival of Arma chinensis nymphs under different treatments

#HAETE 2R (% ) Nymphal survival rate (%)

Qb P
Treatment 2 i 3 i 4 1% 5 i 2-5 i
2nd instar 3rd instar 4th instar 5th instar 2nd-5th instar
T H CK 93.99+2.93 aA  84.33+£3.39 aA 91.02+3.54 aA  96.50+2.10 aA 69.54+2.17 aA
B 2 Ima R 89.51+1.75aA  75.30+1.61 aB 77.35£1.93bB  96.70+2.11 aA 49.21+£1.32 bB

Polyethylene microplastics

TR T BEAAREDR, FSIR /NG FREFORAE 0.05 KF 2R WE, KRS FRFRIE 001 KT 25

2% (Duncan [KFIEW 2T ),

Data in the table are mean + SE. Different lowercase letters in the same column indicate significant difference at the 0.05
level, and different capital letters indicate significant difference at the 0.01 level (Duncan’s new multiple range test).



41 SRANESE: R L5 TR X iy i A K e 7 Al B AN RS2 )

- 1075 -

100 - A

(o) o)
[ (=}

IS
S

Death rate (%)

TR (%)

N
(=]

CK PE-MPs
Kb Treatment

— —

) \© N W
T T —T—
w

SERAHEE (d)

Time to complete predation (d)

o

CK PE-MPs
Kb F# Treatment
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Fig. 5 Theimpact of polyethylene microplastics on the death rate (A) and
predation efficacy (B) of Arma chinensis adult
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or it s P B R T MEE I IR 6: A-F ).

3 iwtig
HOR R — R RS | e TE LR I
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HRLA B I8 DML . LT B FIPT i IR SE A W36
PR & S, (Kumar et al., 2019; MR
MESE, 2023; RIIRSE, 2023 ), AT K& B
PE-MPs [ B #} 1L &y HU77 16 SRR R B 5B 8 T
W, X S5ASMEMESE (2023 ). RG4S (2023)
SEWFIE IR AR AN FE A U s 25 R — 3
X IR K PE-MPs il A8 R4 ik 2 5
Ry Al U KR B TR R S SR, R

E 6 HiEHFERHREZHEMER
Fig. 6 Polyethylene microplasticsin the intestinal tract of adult Arma chinensis

A-F. 88U i LU 38 N B 2R AR OB RUBORL, HORAEECH . H B Bi=10x100.
A-F. Polyethylene microplastic particles in the intestinal tract of adult A. chinensis.
Magnification: Eyepiece x objective = 10x100.
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Choi et al., 2018 ), BEIIAIK IR 3 1Y)
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BHENEY BB E 4 ; Farrell fl Nelson
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