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Abstract

As climate change intensifies, agriculture has become a critical battleground for carbon
reduction. In response to the high carbon emissions and pollution associated with conventional
polyethylene mulch films, we sought to transform agricultural materials from environmental burdens

into climate adaptation tools.

We developed a biodegradable functional mulch film combining recycled plant fiber and
Layered Double Hydroxides (LDHs). Leveraging the ion-exchange properties of LDHs, this film goes
beyond simple crop coverage — it actively regulates moisture, nutrients, and microclimate to enhance
soil resilience. Through this innovation, we aim to simultaneously achieve carbon reduction and

meaningful climate adaptation, opening a new chapter for sustainable agriculture.
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