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Current scenario and future trends of plastic film residue in farmland topsoil in Inner Mongolia , China

YIN Shaoyuan', ZHAO Baoping'’, MI Junzhen', LIU Hongjin?, GUO Xiaoyu®, WU Yan®, BAO Han’, YANG Fan®, WU Junying', LIU Jinghui'
(1. College of Agriculture, Inner Mongolia Agricultural University, Hohhot 010019, China; 2. Inner Mongolia Agriculture and Animal
Husbandry Ecology and Resource Protection Center, Hohhot 010010, China)

Abstract: To evaluate the current situation of farmland plastic film residue pollution in Inner Mongolia and provide a scientific basis for the
prevention, control, and treatment of farmland plastic film pollution, in April 2021, 30 farmland plastic film residue monitoring points in 10
banners and counties with a history of film covering usage of 1~40 years were selected. The distribution characteristics and influencing
factors of farmland plastic film residue in each monitoring point were determined. The average residue of plastic film in the cultivated layer
(0~30 c¢m) of Inner Mongolia has been higher than the limit of farmland residue in China, and the difference in residue in the three regions
is noticeable, indicating that plastic residues in the northern plateau and mountain region were highest, followed by the northeast humid,
northwest arid, and semi-arid plain regions. Farmers’ awareness of recycling has a considerable impact on the amount of residual film in
farmland. Additionally, residual soil film is mainly concentrated in the 0~10 cm soil layer, and the proportion of residual film in the 0~10
cm soil layer decreases with the increase of film covering years. The content of residual film in the 10~30 cm soil layer increases with the
increase of film covering years. With the increase of planting years, the amount of residual film (<4 ¢m?) in a small area increases in deep

soil. The residual film pollution of farmland in Inner Mongolia is concerning, and the amount and fragmentation of residual film in the soil
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layer below 10 c¢m is increasing. Measures such as plastic film recovery and biodegradable film replacement should be strengthened to

alleviate the residual film pollution in the regional crop planting system.

Keywords: residual film; temporal and spatial variation; residual membrane distribution; influence factor
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Table 1 Input and recovery of plastic film at monitoring points in Inner Mongolia (2021)
B e Lpwtatplasic  Fm st DA BEAR MO
Region e Address mulching/a  film/(kg+hm?) thickness/mm recovery/% Soil texture  Croptype  Recovery style
i@ St s G A 11 89.96 0.010 85.93 Bt ESP/N HILAH =T
IR S2 FLZE e T T 11 82.46 0.010 85.39 wt Tk HUAE Il i
S3 Lo U 10 83.96 0.010 86.59 w+ /S MUK [FTi
S4 T B I E4H 9 59.97 0.010 85.67 et B3k Bl i
S5 Jre e 15 59.97 0.010 85.15 Bt Bi 3k GIRIAEEYS
S6 T B AR 20 59.97 0.010 85.53 Bt Bhi 3k 1% AT
S7 FLATFRIE /R 18 67.47 0.012 80.00 e+ EEP/S i1 A
S8 SRR N 17 89.96 0.010 78.63 i+ [P GIRIAREYS
S9 FLAFFIE I i 8 67.47 0.010 80.48 Bt EP/N 1K AT
el s10 W RN T/ N F AR 28 81.99 0.008 = W+t Fok L
WA sy mrm eSS 35 70.28 0.008 — Wt ES'S PGS
S12 W R0 T 1L 14 73.49 0.008 — bt Tk NG
S13 Fi 4RI 5 PR 10 74.96 0.010 80.00 Wt Fok BUAR R
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S15 FiA R 8 17 67.47 0.010 80.05 Wt Fok GIRATELS
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Table 2 Distribution quantity and proportion of different residual film sizes under different film covering years

14 a
SR =

14~28 a >28 a

S L

Film size/cm?

LA S et

Quantity of film/(x10*-hm™) Percentage/% Quantity of film/(x10*+hm™) Percentage/% Quantity of film/(x10*+hm™) Percentage/%

>25 27.50+2.50¢ 4.67+0.97¢ 12.00+0.82¢ 2.27+0.54¢ 5.33+1.25¢ 0.90+0.16¢
4~25 336.29+3.07b 43.59+1.10b 265.33+0.47b 37.83+0.17b 317.40+1.84b 40.39+1.27h

<4 426.30+2.54a 54.26+0.44a 428.33+1.25a 58.61+1.64a 431.67+1.70a 57.35£0.57a
A R/NG FRAURIRBE RN 2 0] 22 5 2.3 (P<0.05) . FAl.
Note: Different lowercase letters indicate significant differences among different sizes of residual films (P<0.05). The same below.

R3 AR EHRAREKEEAR S 7 & =50tk F
Table 3 Distribution quantity and proportion of different residual film sizes in different soil layers
SRR 0~10 cm 10~20 ¢m 20~30 ecm
o I g H b1 HoAl ik HA1

Film size/cm*

Quantity of film/(x10*-hm™) Percentage/% Quantity of film/(x10*-hm™) Percentage/% Quantity of film/(x10*-hm™) Percentage/%

>25 63.67+0.47¢ 14.73+1.14b 46.29+1.19¢ 16.83+1.04¢ 7.85+1.65¢ 8.13+1.52¢
4~25 164.81+1.23b 41.64+0.70a 113.56+2.20b 40.16+0.93b 57.23+1.37b 38.88+1.66b
<4 170.30+0.92a 42.82+0.98a 132.67+1.25a 45.26+1.52a 88.07+0.73a 54.72+2.48a
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