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Naomi Kruse
Paper for the Planet: Development of a novel paper inoculated with wildflower seed and carbon-sequestering fungi

Background

With worldwide attention to decreasing carbon dioxide (CO2) emissions, we need to look at natural carbon capture and storage
methods to stop CO2 from escaping into the atmosphere. In nature, plants store carbon as cellulose in leaves and tree trunks but this
does not account for all atmospheric carbon captured. Recent satellite imagery has calculated that 36% of world carbon emissions
are captured by plants and are stored by underground fungal networks of mycelium. | determined to discover whether seed and
mycelium could be germinated together on a cellulose-based paper as a way to administer it in the wild.

Method

| created pasteurized and unpasteurized slurries of cellulose plus Pleurotus ostreatus spawn or Agaricus bisporus fungi at high or low
levels of inoculant at three agitation levels (45, 70, and 240 rpm). Wildflower seeds were added at 1g/L. The pulp was pressed, molded,
and dried into paper. Small amounts of sucrose and coffee were added to cellulose in some samples as known champions of mycelial
growth.

Propagation

Paper was re-wet and piaced in a growth chamber at a constant temperature of 20°C and neutral pH under conditions retated o
humidity, aeration, light level, and added food. Samples were evaluated every other day for two weeks. Seed germination counts and
mycelium measurements were taken and evaluated.

Results

Pasteurized cellulose plus Pleurotus spawn hand stirred at 70rpm produced the most ideal pulp. Low levels of Pleurotus spawn in
light with adequate aeration proved to benefit higher levels of seed germination. Higher levels of spawn inoculant left in darkness
with less aeration led to 90% greater mycelial growth. 45% humidity benefitted both plant and spore. Neither coffee nor sugar
significantly impacted growth. The methodology for using Agaricus fungi as an inoculant is still being fine-tuned.

Conciusion

The “planting” of the paper as a natural method of carbon capture in the wild was found to be positive as spores and seeds naturally
germinated into a low-nutrient soil, where conditions are less managed but more selective to growth than within a lab setting.
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