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Review of Agricultural Plastic Mulching and Its Residual Pollution and Prevention Measures In China

YAN Chang-rong', LIU En-ke', SHU Fan?, LIU Qin', LIU Shuang', HE Wen—qing"

(1. Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences/Key Laboratory of Dry—
land Farming Agriculture, Ministry of Agriculture, Beijing 100081, China; 2. Department of Finance of Ministry of Agriculture P. R. China,
Beijing 100125, China)

Abstract: Agricultural plastic film mulching is one of important technologies, but the plastic film pollution has been a serious issue for agri—
cultural sustainable development in China. System analysis of this technique and its residue pollution and control ways have vital practical
significance for rational application of agricultural plastil film. In this paper, on the basis of our previous work ,agricultural plastic film
mulching, its residue pollution and control technologies were concluded. Some important conclusions were found that, the amount of plastic
film and mulching area had kept increasing with annual increasing rate about 8% since the 80s of the 20th century. From 1991 to 2011, the
density of plastic film utilized increased 3~10 times, but it has very sharply different spatial pattern in different province. In general, the north
and west China has high value, and the increase rate is also huge in the past 20 years. The crops of utilized mulching plastic film have extended
from cash crops to grain crops, and the order of crop area is followed by maize, vegetable, cotton, tobacco and peanut. The main functions of
mulching plastic film are keeping soil moisture and increasing soil temperature, against weeds and insect. At the same time, its side effects
appear with continuous utilization. The main problems are residues left in soil to destroy soil structure, impress soil permeability, impede seed
germination as well as water and nutrients uptaking, and block crop root system development. It has very serious pollution for the field utilized
plastic mulching film for long term. The residual amount in soil is about 71.9~259.1 kg+hm™, and has sharply spatial difference. The residual
amount in soil. In Northwest China, is more serious than that in North China and Southwest China. Because of difference of tillage and appli—
cation ways, there are great differences on the area and shape of the plastic film piece left in soil. The main types of shapes are flaky, crispat—

ural cylindric and spherality existed in soil as horizontal, vertical and incline state. In present, there are machinery harvesting technique, re—
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ducing plastic film mulching technique, replacing technique with biodegradable plastic film to against this pollution. For plastic film residues

pollution countermeasures, it is necessary to revise the standard of plastic film and strive monitoring the quality of plastic film, improve the

retrievability of plastic residue; It is also necessary to extend reducing plastic film mulching technique, harvesting techniques and increase

harvesting rate of residue; strength the adaption study and promote the rational utilization of agricultural plastic film.

Keywords: plastic film mulching technique; feature of plastic film residue pollution; prevention technology of plastic film residue
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Figure 1 The amount of mulching plastic film from 1982 to
2011 in China
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Figure 2 The intensity of mulching plastic film used in 1991, 2001 and 2011 in China
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Continued figure 2 The intensity of mulching plastic film used in 1991, 2001 and 2011 in China
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Table 3 The percentage of long term plastic film residual amount of

soil profile in typical region( % )?

VI Depthfom WLRMEE BRI F BRI HRIET
0~10 76.4 53.0 78.7 79.6
10~20 22.5 37.3 14.6 9.5
20~30 1.2 9.7 4.7 3.6

x 1 ARERKYPBREREMRERARRBEZRBBRL

Table 1 The long term utilization of plastic film and its residue in typical region

P (X)) BEREAE R B AR Amount of  BIF LA Percent age MR R HuFE T e B Amount of
Province Mulching years/a plastic film/kg-hm? of mulching/% Thickness /pm Width/cm residue/kg*hm
WL 10 33 46.4 4~6 90 80.5
e 20 61.4 84.8 6~8 205 259.1
[N 15 39 81.0 6~8 70/80 110.2
Hilt 15 75 90.0 8 120 136.7
Bl 10 52.5 53.15 6~8 90 71.9
T BRI TV EE A AR
Note: The data from authors’ investigation.
F2 £ MXBHARRE L IERFRERE S HY
Table 2 The distribution of plastic film residue of soil profile in cotton field, Northern China®
g 2 4F 2 years 5 4F 5 years 10 4F 10 years
Dept}jcm B CEJTR - hm)Number oA B CEJTR - hm)Number He A B CAJTA - hm)Number Al
(million individual+ hm™?)  Percentage/%  (million individual* hm?) Percentage/%  (million individual- hm?)  Percentage/%
0~10 2.63 67.0 4.16 76.4 5.64 58.5
10~20 1.13 28.7 1.21 223 3.38 35.1
20~30 0.17 4.3 0.07 1.3 0.63 6.4
A1 Total 3.93 100 5.44 100 9.65 100
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Table 4 The economics assessment and analysis between biodegradable and PE plastic film

F847 Items

PE 15 PE plastic film A WA I Biodegradable plastic film

{EPIFIZE Crop
R Thickness/mm
HoJIEFE % Width/cm
HiL LR €8, Color
BN A& /G - kg™ Price /Yuan-kg™!
£F 667 m? % A Amount per 667 m¥kg-667 m?
4F 667 m? £ A4 Fi/ 70667 m™? RMB/Yuan+667 m™?
FRIE 5 2% FF1/5C - 667 m™ Input for residue collected/Yuan+667 m™
PR3 2e/96 - 667 m™ Yield lose/Yuan+667 m™

Z 54 AT 667 m” Input/Yuan+667 m™
667 m?> AL Increase percentage/%

34 Cotton FRAE Cotton
0.008 0.008 0.010 0.012
140 140
Jetai Tt
15 30
4.5 53 6.7 8
61.5 159 201 240
30
45
136.5 159 201 240
16.5 47.3 75.8

T BRI TVEE I A A B 45 667 m® ML~ B4l 300 kg TH5  KFARHTAR 5 J0 -k, BRI TS YLl 4% 3%115%

Note: data from authors’ trial and investigation; cotton yield 300 kg+667 m™, price 5 yuan-kg™, 3% cotton yield lose due to plastic residue pollution.
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