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INTRODUCTION

The 1intricate interplay between soil bacteria and terrestrial ecosystems is crucial
for regulating fundamental soil processes, "Bacteria biodiversity and composition
in soils 1s vast, resulting in major roles in principal soil processes that regulate
whole terrestrial ecosystem operations." (Tang et al. 2020). This experiment
addresses the challenge of restoring soil ecosystems disrupted by modern
agricultural practices. It explores the efficacy of dissolvable and non-dissolvable
fiber sheets as carriers for introducing bacteria into the soil, focusing on their
impact on tomato plant (Solanum lycopersicum) growth. The hypothesis suggests
that bacteria introduced through dissolvable sheets will lead to significantly faster
growth compared to non-dissolvable sheets and direct soil application. By
investigating these application methods, the study aims to contribute practical
insights into sustainable agricultural practices, offering solutions to mitigate the
impact of conventional farming on soil health. The experiment underscores the
need for innovative approaches to harness the benefits of soil bacteria, promoting
ecologically friendly and efficient agricultural practices.

MATERIALS
e Troughs (6) [25.7x47.3x16.7 cm]
Tomato, Solanales lycopersicum, seeds (36)
Corn husk sheets [12 sheets, 22.86cmx30.48 cm]
Rice paper sheets [12 sheets, 22cmx22cm]
Exceed Pea and Bean Inoculant [178mL]RAizobium
leguminosarum biovar viceae, Bradyrhizobium sp. (Vigna),
Rhizobium leguminosarum biovar phaseoli
Nitrile gloves
Paint Brush
Drying Oven
Nutrient-depleted dirt [roughly 0.91-1.36kg]

ETHODS

Each trough was filled with dirt about 9 cm 1n depth and 6 seeds were
placed 7 cm apart, buried Scm 1n each trough. Each trough will have
one of the following methods: one with the sheets by themselves (one
corn husk and one rice paper), one of each sheet with the solution
together, one with nothing added, and one with just the bacterial
solution.

Pour in 1.89L of the bacterial solution into the container, then add
500mL water. Stir the solution. Using the scissors, cut six 3cmx3cm
holes on the corn husks. After doing so, dunk the corn husks into the
solution, and allow 1t to absorb it for a few seconds. Then, remove 1t
gently and place it onto the trough. Do the same process for the rice
paper, but paint the solution onto it. Poke a hole into it using a pencil
once it has been softened by the solution. (Use six corn husks and six
rice paper sheets for this process. The rest will be used without the use
of the solution). The rest of the bacterial solution will be poured into
one of the troughs by itself.

For two days a week 250mL of water was added onto each trough and
the plants’ height was measured twice per week. After four weeks, the
plants were removed from the dirt, dirt was removed, and the wet
weight was measured of each plant. The plants were dried at 60 °C for
roughly 24 hours and the dried weights were measured.
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Figure 1. Height of Solanum lycopersicum at day 14 (X + SE). The dissolvable sheet without a bacterial solution is the
highest in growth. following the non-dissolving with bacterial solution. the lowest in growth is the bacteria and non
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DISCUSSION

The results confirm the hypothesis, demonstrating that tomato plants
treated with bacteria through dissolvable and non-dissolvable sheets
exhibit significantly enhanced growth compared to controls. Over
time, the treated plants displayed increased resilience and larger
leaves, while untreated plants showed stunted growth with yellowish
leaves, indicative of nutrient deficiency. Notably, the dissolvable
sheets, though effective, posed a challenge with their solid structure
causing seedlings to bend. There was an absence of directly
comparable sources, however, referencing Bindraban et al.'s work on
fertilizers and fertilization strategies (2015) adds context to the broader
agricultural landscape. While their focus 1s on nutrient uptake, our
experiment demonstrates a novel method for bacterial introduction
through dissolvable fiber sheets, suggesting a dual function: not only
as a method for soil rejuvenation but also as a potential fertilizer
application technique. This study's impact lies in offering a practical
solution for sustainable agriculture, addressing a crucial aspect of soil
fertilization and plant health.
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