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Abstract To prevent microplastic pollution in farmland soil, the agriculture and animal husbandry
production system of Xinjiang Production and Construction Corps (XPCC) was taken as the research
object. A soil microplastics toxicity database was established, and the species sensitivity distribution

method was employed to determine the predicted no-effect concentration of soil microplastics (PNEC).
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The risk quotient method and soil environmental impact prediction method were used to assess the
environmental capacity of microplastics in farmland soil quantitatively. Additionally, the material flow
analysis method was utilized to estimate farmland bearing capacity of animal manure. The results showed
that: 1) The farmland bearing capacity of animal manure of swine, dairy cattle, beef cattle, broiler and
layer in XPCC was 79.7 heads, 0.7 heads, 1.9 heads, 476.2 birds and 69.9 birds per hectare,
respectively. Due to the relatively high mass fraction of microplastics in animal manure, microplastics
became the factor limiting the application of manure. 2) When the amount of microplastics in manure and
agricultural film was reduced by 30.0%, the farmland bearing capacity of animal manure could be
increased by 42.8% and 8.5%.

microplastics was emerged as one of the limiting factors for the safe application of animal manure and the

In terms of farmland soil ecological risk prevention and control,

bearing capacity of farmland. It is recommended to enhance the monitoring of microplastics animal feed
and drinking water, to prevent and control microplastic pollution in the breeding process and ensure the
safe return of manure to the fields and healthy soil.

Keywords farmland bearing capacity of animal manure; microplastics; ecological risk assessment soil

environment; Xinjiang Production and Construction Corps
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Table 1 Soil microplastic toxicity database
B b Tl 28 R b 2 B/ (g/kg) B Tl o ) b 2 M/ (g/kg)
Sensitive species  Types of microplastics Toxicity Sensitive species Types of microplastics Toxicity
LDPE 70. 001 ¥ AR LDPE 100. 00'%
PS 2.50% Lucerne PLA 100. 00"
PE 39.60"% PE 0. 1065
PE 1.500% N PE 10. 0065
o 1) PE 1.00"% Soybean PLA 1.00""
Earthworm PS 0.01!3! PS 0. 2006
PS <<0.01%7 W3 PS 0. 200!
PS <0.011 Spinach PS 0.80"™
PP 1.00" Wk PE 0. 20t
LDPE 1.50M Peanut PS 0.02"
PS 0.01M" LDPE 30.00'7
PS 001 | M PVC 50, 00! ™!
= T [ Z ) ~ettuce .

75 M Eﬁiﬁ/kﬂ PA <O‘01[43] PE 1.00,74]
Caenorhabditis . . -
elegans PE =0.01% PR b PP 5.00"

PP <0.01'4) Cherry radish PE 1.00L7!
PVC <<0.01"% PE 1.00(7!
# N -

i J PS 1.00M N PS 0.05'"
%E’E . Cucumber )
Springtails PE 45. 50047 PA 1,007

PS 0. 20" B PES 2.00"™
PE 0.044 Scallions PS 20.00'™"
PS 0. 02" PS 10. 00
PP 0.10"! R LDPE 10. 00"
Lettuce
HDPE 0.10" LDPE 10. 00"
N
Wheat PLA 0.50"*! INEER PS 0.071'8)
PE 80. 00" Pakchoi PE 36.00"%
PP 0.50"" ey PE 0.50"%"
Viola yedoensis
G -
PE 5.000° REHT PE 1.00")

Mung bean seeds
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BB ) i Tl 28R il 2 P/ (g/kg) BB ) i Tl 28R i 2 #PE/ (g/kg)
Sensitive species  Types of microplastics Toxicity Sensitive species Types of microplastics Toxicity
0 PET 0.14"*1 | | # Greengrocery PP 22. 00"
Snail PET 10.00%*" | B4 Chili pepper PE 0. 05
H 2% .
PS 0.0ptw | IREAT PS 0.02"*
Sunflower seeds
| RO T ;
PVC 5.4070 |7 PS 0.50!
E oK Choy sum seeds
Maize [55] S [90]
PLA 100. 00 i 4E Cotton HDPE 10. 00
PS 1.00"" | % & Kidney bean PLA 5.000"
PE 1.0057 % b Carrot PP 3.00"%%
PS 0.25"% | & i Tomato MP 4,000
PLA <0. 01 VE 25 Fh 7 Onion seeds PS 0. 104
PS 0.20"% jut';‘ HDPE 2.501%
Chinese cabbage
, : B
PVC 50. 000" §¢€E£ " PLA 1.00"
KFE Perennial ryegrass
Rice . .
PP 50. 00" 17 IF Arabidopsis PS 0. 307
PE 10,001 | RIATR PC 20,00
Lepidium oleraceum
. 71> A
PS Logw |2 AR PE 1.0

Solanum frutescens

H:LDPE (K% R LM PS, BAE MG WEL PE, B L0 s PP RS s PA R BERE ; PVC R L s HDPE, 18 % R 24 s PLA R FLIR
PET SRXS % W £ —FEf s PES SR BERL; MP R BEBLELARI R (9 O R

Note: LDPE, low-density polyethylene; PS, polystyrene plastic; PE, polyethylene; PP, polypropylene; PA, polyamide; PVC, polyvinyl

chloride; HDPE, high-density polyethylene; PLA, polylactic acid; PET, polyethylene terephthalate; PES, polyethersulfone; MP,

unspecified type of microplastics.
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Table 2 Microplastics content in animal manure

il FEA & /A JoT 4 43 %0/ (mg/kg)
Type Sample size Mass fraction

¥ 2& Chicken manure 256.6

4 3% Cattle manure 303.7

¥ 4§ Swine manure 177.8
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Fig. 3 Estimation result of farmland bearing capacity of animal manure in XPCC
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