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Quantity and distribution of microplastics in film mulching farmland soil of Northwest China

CHENG Wan-li', FAN Ting—lu"*, WANG Shu-ying', LI Shang—zhong', ZHANG Jian—jun', ZHAO Gang', WANG Lei', DANG Yi'

(1.Key Laboratory for Efficient Utilization of Water Resources in Dryland Areas in Gansu Province/Dryland Agriculture Institute, Gansu
Academy of Agricultural Sciences, Lanzhou 730070, China; 2.Gansu Academy of Agricultural Sciences, Lanzhou 730070, China)
Abstract: In this study, 81 soil samples from the 0~30 cm layer were collected from 27 mulch farmlands in 9 counties of Gansu Province
and north Shaanxi. The density floatation method using distilled water and heating identification was combined with optical microscope
scanning to extract light—density microplastics (MiPs) from the soil samples, and count the number of pieces and sizes of these MiPs. The
results showed that the MiPs were highly abundant in film mulched farmland soils in Northwest China. Their concentrations ranged from
5.8x10°~1.189x10" pieces-kg ™', averaging at(5.09+1.21)x10° pieces kg ™". The MiPs covered an area of 82~4155 mm’+-kg™', with a mean of
(1.04+0.20)x10° mm’ - kg™'. The MiPs were sized 0.19 mm’ - piece”' on average, the biggest size being 7.11 mm’+ piece™'. The MiPs were
classified into 5 groups by size, of which in the size 0~0.05 and 0.05~0.3 mm’ - piece™' the proportion of abundance and size respectively
accounted for 38.8% and 43.6%, 8.7% and 36.5%, however in the size 0.3~0.6 and 0.6~1.0 and >1.0 mm’« piece™ were 10.5%, 4.6% and
2.5%, 22.1%, 16.8% and 15.9%, respectively, implying that the abundance of the MiPs increased with the reduction in size. The
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percentage of MiPs sized 0~0.05 mm’- piece™ in the plastic film mulch increased in abundance (by 44.9%) and area(85.2%) over a time

period of 5~28 years. In contrast, the corresponding values for the MiPs sized > 0.3 mm® - piece™ decreased significantly. These results

clearly demonstrate that over the long term, the sizes of MiP pieces in film mulch farmland are reducing, whereas their abundances are

increasing, leading to worsening pollution.

Keywords : microplastics; distribution characteristics; farmland soil; plastic film mulch
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Table 1 Basic informations of 27 sampling sites in Gansu and North Shaanxi

PRI=NAT PR 273 MZEFEIED BB
5 No. Sampling sites Altitude/m Crops Mulch years/a

1 5 & 575 =#¥ Liusan Village, Gaotai County, Gansu Province 1337 £k Maize 15
2 1 B ELEFEA Jiankang Village , Gaotai County , Gansu Province 1327 F K Maize 15
3 1 3 EL 9 2 Nancha Village , Gaotai County , Gansu Province 1340 F K Maize 15
4 WM X PR FERT Chenjiazhai Village, Liangzhou District , Gansu Province 1598 Tk Maize 22
5 HOM X YA} Zhongsha Village , Liangzhou District, Gansu Province 1532 Tk Maize 12
6 WM X 4l Maxinghe Village,, Liangzhou District, Gansu Province 1557 Tk Maize 12
7 I 2 EL 414} Shangshi Village, Linxia County , Gansu Province 2074 Tk Maize 9
8 Il 5 B H ZEAT Zhongzhai Village , Linxia County , Gansu Province 1966 £k Maize 28
9 Il 2 E KB4 Dalu Village, Linxia County , Gansu Province 2225 K Maize 12
10 2 58 X )1 ) Xuechuan Village , Anding District, Gansu Province 2016 L1 Potato 15
11 L 5E X R SR B Gaoquan Village, Anding District, Gansu Province 2109 TR 2 Potato 21
12 L 7E XA SR B Xiangquan Village , Anding District, Gansu Province 2098 TR 3 Potato 9
13 B R B K ¥ T4 Dalaozi Village , Weiyuan County , Gansu Province 2206 ThER 3 Potato 6
14 B EA7 ) 1R Yangchuan Village, Weiyuan County , Gansu Province 2115 L4 Polato 23
15 T I LY ) Xiguan Village, Weiyuan County, Gansu Province 2308 ThER B Potato 13
16 FHJFEEL 1B Chuanzheng Village , Zhenyuan County, Gansu Province 1450 T K Maize 4
17 421 J5L B FE A #F Wutong Village , Zhenyuan County, Gansu Province 1297 T K Maize 15
18 BUE ELF TR Yangning Village , Zhenyuan County , Gansu Province 1456 F K Maize 5
19 ZNH 2 FA) DongguanVillage , Jingchuan County , Gansu Province 1238 F 2K Maize 14
20 B FZ3ER Yinjiawa Village, Jingchuan County , Gansu Province 1266 F 2K Maize 11
21 ) ELER G2 AS Guojiazui Village, Jingchuan County, Gansu Province 1255 F K Maize 12
22 5 1 B A 5 Cheluhao Village, Jingbian County, Shaanxi Province 1300 F oK Maize 10
23 3§ 1 LB Y54 Yidangwan Village , Jingbian County , Shaanxi Province 1342 LA Potato 11
24 ¥ ELAHERS Dongsheng Village, Jingbian County , Shaanxi Province 1724 [13¢ Cabbage 15
25 i A X[ 259 U AT Naoniuhaize Village , Yuyang District, Shaanxi Province 1133 £k Maize 5
26 T BH X V5 22 B4 Xizuojie Village , Yuyang District, Shaanxi Province 1146 T K Maize 5
27 # FH X 8% 1k 3% Haojiahuochang Village , Yuyang District,, Shaanxi Province 1257 Fi K Maize 10
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Figure 1 Change of MiPs shapes from photos taken by camera under microscope (MiPs were circled )
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Figure 2 The abundance and area of MiPs in 0~30 cm soil layer at 27 sampling sites in Gansu and Shaanxi
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Figure 3 Frequency distribution of the abundance and area of MiPs in 0~30 cm soil layer in Gansu and Shaanxi
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Table 2 Area groups of MiPs and percentage of number and area

in the corresponding groups
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TR RIS L

Percentage of MiPs

(mm’- piece™) number/% area/%
0~0.05 36.9 8.7
0.05~0.3 455 36.5
0.3~0.6 10.5 22.1
0.6~1.0 42 16.8
>1.0 2.9 15.9
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Table 3 Effects of mulch years on the numbers and areas of MiPs in different area groups

TR N4 THIREE (5 HE Percentage of MiPs number/% T RHETFL L Percentage of MiPs area/%
MiPs area groups/(mm’+piece™) 5a 10a 15a 22a 28 a 5a 10a 15a 22a 28 a
0~0.05 31.8 44.5 49.5 58.4 57.6 2.8 5.8 13.4 18.6 18.8
0.05~0.3 34.7 39.6 434 34.7 38.7 18.3 312 472 4.7 57.0
0.3~0.6 20.0 9.4 5.1 53 2.9 315 24.0 16.8 23.0 14.8
0.6~1.0 10.0 3.9 1.0 1.1 0.6 29.4 16.8 75 8.9 5.7
>1.0 35 25 1.0 0.5 0.2 18.1 222 15.1 6.7 3.7
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