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Occurrence characteristics of residual film in cultivated soil of peanut planting area in Shandong Province,
China
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Abstract: The distribution characteristics and influencing factors of residual film amounts were investigated to accurately evaluate regional
plastic film pollution in the peanut cultivated farmland system of Shandong Province, which can provide a scientific basis for preventing
and reducing of farmland plastic film pollution in this area. The soil texture, use of plastic film, and other indicators were investigated in 18

farmland samples with 1~15 years of film mulching. The amount and quantity of residual film in different soil layers were analyzed. Results

WRE B #:2021-01-15 A EHI:2021-04-20

YEE BT : T4 (1982—) 2o, INARTS I, BB SE 51, T R R AR S WA S PPN 5Y . E-mail: wxx0427@163.com

EIEMEE XA E-mail: LLSLDS@163.com

B ST AW AN TAO A SRR T (13200214) 5 AL T AHRR2 B e QU RE 1 B0 H (KJCX20200419) ;s JERTTHAMAB A Be e 5
JEIHI I H (YZ5202001)

Project supported : The Special Project to Protect Agricultural Eco—environment of Ministry of Agriculture and Rural Affairs (13200214 ) ; The Innovation
Capacity Building Project of Beijing Academy of Agricultural and Forestry Sciences (KJCX20200419) ; The Reform and Development Plan of
Beijing Academy of Agriculture and Forestry Sciences(YZS202001)



nes 1730 brdllE7 NP ek=t= 2l £ 40 %56 8 £

showed that the amount of residual film was 2.48~46.01 kg + hm™ in the soil layers (0~30 cm) of four typical peanut planting areas in

Shandong Province, lower than the limit of residual film in China. The difference was not as evident among different areas. The quantities of
residual film increased with the increase of film mulching years. The residual films were mainly found in the 0~10 cm soil layer,
significantly higher than that in the 10~20 ¢m and 20~30 cm soil layers. The amount of residual film significantly decreased with the
increase in depth; the residual film tended to move into deep soil with the increase in film mulching years. The film quantity residuals >25
cm’, 4~25 c¢m’, and <4 em’ significantly decreased with soil depth. The quantity and ratio of small residuals increased with the increase in
mulching years; in particular, the film residuals <4 cm®increased in the 20~30 cm soil layer, making it difficult to recover film residue in
long—term mulched farmland; this may have long—term effects on the soil environment. Therefore, mitigation measures should be taken to

increase the recovery of plastic film to reduce plastic film pollution, which can play a positive role in protecting the health of peanut

production in this region.

Keywords : soil residual film; residual film amounts; residual film quantity; film mulching years; recovery of plastic film
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Table 1 Input and recovery of plastic film in peanut planting area(2019)
s P BIRER B I U b ot
Regions  Sampling sites Years 04[ film Input of plaﬂ,lzc film/ Film thickness/mm Recovery of plafllc filen/ Soil texture Recovery style
mulching/a (kg+hm™) (kg+hm™)
AR By St 1 75 0.010 58.85 Zhit N T 445
S2 5 75 0.010 53.85 it NTHAR
S3 10 60 0.008 42.35 Bt NTHAR
S4 5 75 0.010 52.04 Bt NTHAR
S5 15 60 0.008 44.42 Bt N L5
Brhr X S6 2 75 0.010 56.43 e+ N AR
S7 6 75 0.010 59.36 B+ NTHAA
S8 11 60 0.008 53.01 A NTHAR
S9 15 60 0.008 46.33 B+ NTHAR
SR S10 5 75 0.010 54.36 B+ NTHAR
Si1 10 60 0.008 46.26 B+ NTHAR
Si12 3 75 0.010 52.46 [ NTHAR
S13 15 60 0.008 44.65 i+ NTHAR
£ALF 5 S14 6 75 0.010 58.63 w+ N T
S15 10 60 0.008 53.62 b+ NTHAR
S16 12 60 0.008 50.32 W+ N T A5
S17 15 75 0.010 68.05 w+ N T A5
S18 1 75 0.010 59.84 o+ N T A5

T < N R U A AL A TR IR B A B

Note : The amount of plastic film mulching indicate the quality of plastic film mulching during peanut planting in the sampling sites.
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Figure 2 The film residual amount of different regions
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Figure 5 Spatial distribution characteristics of soil residual film quantity in different mulching years

R2 AR ERERAE R IE > 4

Table 2 The residual film quantity of different sizes in different mulching years

FRAFER /N 1~5a 6~10 a 11~15a
Film size/ R Hufs H ) Uk Hufsl
em’ Quantity of film/(x10*-hm™)  Percentage/%  Quantity of film/(x10*-hm™)  Percentage/% Quantity of film/(x10*-hm™) Percentage/%
>25 7.58+0.56b 22.29+1.07b 11.73+0.88b 18.28+1.48b 16.28+1.21b 17.19+0.83¢
4~25 14.03+1.37a 41.26+2.48a 27.40+1.68a 41.50+1.02a 36.61+2.58a 38.67+1.00b
<4 12.39+1.03a 36.44+2.74a 26.40+1.75a 40.22+1.85a 41.78+2.76a 44.13+1.41a
T AR /INE PR IR IR/ N2 [0 22 5 2.3 (P<0.05) 0 T 1],
Note: Different lowercase letters indicate significant differences among different sizes of residual films (P<0.05). The same below.
R3 FEIRERR 2 HEFE
Table 3 Spatial distribution characteristics of residual film quantity in different layers
FRE AN 0~10 ¢cm 10~20 ¢m 20~30 ¢m
Film size/ S e Eai] Jr ER17]
em? Quantity of film/(x10*-hm™)  Percentage/%  Quantity of film/(x10*+hm™) Percentage/% Quantity of film/(x10*-hm™) Percentage/%
>25 8.96+0.59h 79.43+1.04a 1.93+0.28b 17.11£0.87b 0.39+0.09b 3.46+0.21b
4~25 19.35+1.33a 73.49+2.36h 4.78+0.49a 18.15+1.41ab 2.20+0.27a 8.36+0.69a
<4 18.52+1.54a 68.11+2.62h 5.76£0.45a 21.18+1.29a 2.91+0.22a 10.70+0.48a

1% WHART]
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Figure 6 Relationship between residual film amount and mulching years , mulching amount, recovery rate and film thickness
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