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Prevent soil water loss and improve water and fertilizer utili-

zation efficiency. 

Plastic film mulching also changes the distribution and move-
ment of soil moisture. Plastic film blocks evaporation of soil 
moisture to the atmosphere. At the same time, the micro-to-
pography of the farmland and the seed and seepage holes create 
pathways for even limited precipitation into the soil. In general, 
plastic film mulching can increase the soil moisture content of 
top 20 cm by 2.6%~3.5% compared to bare soil. At the same 
time, the barrier effect of the mulch film can also prevent the 
evaporation, erosion and leaching of nutrients, retaining fertilizer 
and improving fertilizer efficiency.

Inhibit soil salt accumulation and effectively control weeds. 

As film mulching changes the movement and distribution of 
water in the soil, it also indirectly affects the migration and ac-
cumulation of salt in the soil. That is, the soil moisture normally 
containing salt rises to the surface due to warming.  The plastic 
film prevents water evaporation to the atmosphere, and instead 
the water condense again into small water droplets and returns to 
the soil. In this way the plastic film creates a special environment 
for a small water cycle to operate under the film.  This cycle in a 
sense washes the salt from the top soil reducing the salt concen-
tration in the soil cultivation layer and forms a relatively “low-
salt tillage layer”. Plastic film mulching is also very effective in 
controlling weeds, especially black plastic film can basically solve 
the problem of weeds in the mulched farmland, because weed 
seeds cannot geminated under black mulch film or hurt by high 
temperature of gap between top soil and mulch film (Fig.2).

Figure 2. Inhibition of weeds with plastic film mulching in Heilongjiang rice fields
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Plastic mulch film residue in farmland has led to serious econom-
ic losses, especially with cotton production in Northwest and 

Figure 4-1. Recovery of plastic mulch film in cotton fields

Figure 4-2. Removal of residual film from peanut stalks

● Economic loss caused by plastic mulch film residues pollution

（1）Interference with cotton sowing operations and increase 

labor input. 

When sowing cotton, the plastic residues influence on seeding 
quality must be dealt with when using seeding machines.  Tests 
show, in the cotton field with large amounts of residual film to 
ensure that the seed is pressed into the soil, it is necessary to stop 
the machine frequently to clean film residues on the roller press-
ing the soil, wheel pressing film, ditching sheet and supporting 
sheet.

（2）Increase agricultural procedures and costs. 

Due to plastic mulch film residue in farmland, it is necessary to 
recycle film residues after the cotton harvest and before planting 
in the second year, increasing the operating cost by CNY 450 per 
hectare. Plastic mulch film recycling operation requires an addi-
tional investment of more than CNY 1 billion.

（3）Reduce cotton product quality and affect farmers’ eco-

nomic income. 

Cotton mixed with residual film during mechanical harvesting 
leads to the poor cotton processing quality and cannot meet the 
demand of high-end textiles. Peanut stalks also mix with film 
residues, requiring removal before they can be fed to livestock 
(Fig.4).

peanut production in North China. Taking cotton planting as an 
example, the economic losses come from three aspects:
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Table 3. Crops and regional scale of biodegradable mulch film application in the past 6 years in China

Year Province Major Crops Scale

2015
Yunnan, Guizhou, Hubei, Chongqing, Beijing, Hebei, Shandong, 

Liaoning, Gansu, Inner Mongolia

Tobacco, Corn, Potatoes, Peanuts, Cotton, Vegeta-

bles
Less 10 ha

2016
Hainan, Yunnan, Guizhou, Hubei, Chongqing, Beijing, Hebei, 

Shandong, Gansu, Liaoning, Inner Mongolia

Tobacco, Corn, Potatoes, Peanuts, Cotton, Vegeta-

bles
Less 50 ha

2017
Hainan, Yunnan, Guizhou, Hubei, Chongqing, Beijing, Hebei, 

Shandong, Henan, Gansu, Liaoning, Inner Mongolia

Tobacco, Corn, Potatoes, Peanuts, Cotton, Vegeta-

bles
Less 100 ha

2018
Hainan, Yunnan, Guizhou, Hubei, Chongqing, Beijing, Hebei, 

Shandong, Henan, Gansu, Liaoning, Inner Mongolia

Tobacco, Corn, Potatoes, Peanuts, Cotton, Vegeta-

bles
4000 ha

2019 All provinces
Tobacco, Corn, Potatoes, Peanuts, Cotton, Vegeta-

bles, Miscellaneous grains, Rice
7000 ha

2020 All provinces
Tobacco, Corn, Potatoes, Peanuts, Cotton, Vegeta-

bles, Miscellaneous grains, Rice
16000 ha

●　　�Networked experiments and large-scale applications were carried out. Through a long-term trial network of biodegradable mulch 
products and application evaluation capabilities, more than 20 biodegradable mulch products have been applied to 12 crops, and the 
application area has gradually expanded from a few hectares in 2015 to 16,700 hectares in 2020. The trials involved most regions and 
representative crops across the country (Table 3). Existing research results show that on North China potatoes, Northwest processed 
tomatoes, tobacco, sugar beets, rice and other crops, the biodegradable mulch can fully meet the production needs and can replace 
plastic mulch.
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