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Problem Statement: Climate change has brought with it so many agricultural concerns that famers stay constantly
worried about their crops. Issues such as increased droughts and therein water s carcity, favorable p est growth conditions,

and decreasing soil health have permeated the globe.

Abstract

Crop rotationis an agriculturalpractice wherespecies of
plantsare rotated out seasonally to improve the growth of
the plants. Plants adapt to different soil conditions
through bioticinteractions(4). An increased crop diversity
leads to improved soil health (5). We aretryingto see the
specific strains of bacteria thatare altered based on the
rotation of crops. One key factorin these improvements is
the role of soil bacteria. However, there is still much to
leam about the specific bacterial strains affected and how
their presence directly influe nces soilquality. The purpose
of this study is to inve stigate theimpact of crop rotation on
soil bacterial populations and their correlation with soil
health. Crop rotation has been studied previously,
however there is more researc h done on the benefits for
agricultural, environmental sciences, and profitability. We
wantto focus on the community interactions within the
soil, particularly how bacterial populations respond to
crop rotation pattems. Understanding these microbial
interactions will provide insightinto soile cosystems and
improve sustainable agric ultural practices.

Background

Climate change’s effects are multifaceted in theagricauftural world.
Regenerativeagriaulture combats this but thepractice still hinges on
weather. Crop rotation is a farming practice feeling climate change’s
affeds.

Plants mold to different soil conditions through biotic interactions during
crop rotation. Large scale quantifications of crop rotation’s benefits have
been conducted, but little research has been done on amicrobial side.
There is a dear symbiotic link between the benefits of crop rotation and
the soil microbiome.

This study documents the differentmicrobial interactions within the soil
before, during, and after crop rotation, so that we @n infer why these
levels increase and by what specific bacterial genera. Catalogingthis
bacterium into a website or infographic, this study will help begin to fulfil
the isolate discovery pillar ofthe engineering process for crop rotation.

The information discovered could laterbe used to fulfil theremaining
pillars and manipulate bacterial levels within thesoil. The end goal is for
crop rotation to retain some ofits be nefits for both theplant, and the
general health of the rotated soil as wecontinue to battle the changing
environment.

Materials
Materials: Materials: Materials:
ETEETT o) TG PPE (Gloves, Coats)
Containers Kit
2Small Circular Nanopore
Containers Sequencing Kit
FourCloth Wicks  Qubit
Soldering Iron CP: Control Plant
NPKWater P1: First Turnip Plant

(previously made)  p2: First Radish Plant
Deionized Water 2P1: Second Turnip

Soil Plant
Turnip Seeds 2P2: Secon d Radish
Radish Seeds Plant

Method and Process Steps
NPK Water Creation

Wefirstmadeour NPK waterby combining roughly 2999 parts
deionized wate rwith 1-part NPK through an initial 05 — 1 0z NPKto1
gal dilution and then combining. The mixture is composed of 100%
Nitroge n (1% Ammoniacal, 2% Urea), 100% Available Phosphate,
100% Soluble Potash, & 60% ChelatedIron.

Sailp Planti

We used pre-microbe and nutrient tr eated soilw/0.004% Ammoniacal
Nitrogen,0.004% Other waiter soluble nitrogen, 0.182% Water Insoluble
Nitrogen,0.04% Available Phos phate, and 0.04%Sol uble Potash. The
Endo mycorrhiza sp edes (all Glomus 0.05 propagules) are as follo ws:
intradices, mossae, aggr egatum, etunicatum. 0.11% Wetting agentisalso
added. We made self-watering plan ters' w/ protocol and used 2
provided growth lights.

Measuring
We took note of leaf growth, root growth (limited ) and the pr e-flow ering

times for the plants. We were imitedto business day rather than by-the-
hour.

DNA Fxtraction

We used the Zymo Reagent Bead Bashing Kit TM toconductbead bashing
of 0.25g of o ursoil and genomiclysis buffer. We used Zymo Biomics
Pillbugin structions for both bashing and DNAextraction. Our samples
were iced until dassextraction day, and wee repeated this process three
separate times forthe three stages.

Sequencing

We use the Nanopor e Minilion and Flon gle kits along with our class mates
to sequence oursoil. Our read revealed many different bacterial genera,

but some showing significantly larger abundances. We investigated those
withthe highestand the lowest readsfor all threestages of crop rotation.

R —
We took high lighted DNA samplesand researched th eir effectson either

croporsoil, withthe goalof comparing the p ercentages and ratios o f each
stageto draw a condusion.

Research Question: Will the bacteria and fungi that create a microbiome when a plant is growninteract and affect

the growth of an alternate plant placed within the same soil?

Hypothesis or Criteria for Success

The information discovered could later be used to fulfil
the remaining pillars and manipulate bacterial levels

within thesoil. Theend goalis for crop rotation to retain

some of its benefits for both the plant, and the general
health of the rotated soilaswe continue to battle the
changing environment.

Results

We found that the soil profilesof the rotated bacteria were differen t from
the pre-rotated profies, but only slightly. The most significant changes
were tothe Neobacillus and Hendrickxa profiles, with the rest of the
genuses having relatively the same percentages. Our first radish plantdid
not give us aread on anything excep t for the Pseudo mon a

*Note that we had torestart the first phase of our exp eriment, or the first
growth stage, due to a fungalgnat problem. The high fungal g at issue
causeda high p ercentage of bacteria that co uld have messed with our
abund an ce reads, sowe grewa retrial ph as e within two weeks.

Conclusion

Most bacteria in the Neobacullus baciterial species help with
ecological balance and regenerative compound generation.

Heyndrickxia bacteria help enhance nutrient availability,
stimulateroot growth, and soil particle aggregation.

These genus's showed the most change/ growth after crop
rotation occurred. We noticed faster root growth and
vegetation signs within our rotated plants, which
accommodates these obs ervations. Though we p ut the same
standard NPK solutions during all phases of the trial, these
bacteria clearly helped therotated crops with their intake of
the nutrients.

With this information, theinoculation of bacteria within the
Neobacillus and Heyndrickxia genus can occur during crop
rotation. This will allow the benefits to be retained and even
enhanced as time passes and climate change makes the
weather even harder to predict. An even closer scale
investigation on these genus’s could namow down our
findings to specific species, but that is too broad of an
experiment s cope for current nano pore technology.

Next Steps

To help this experiment we would have to repeat this
process multiple times. With the limited amount of
time we had, we were not able to run the experiment
multiple times. Due to this, the results of our
experiment could have been afluke or not completely
accurate. Multiple rounds of the experiment would
significantly help. If this experiment is cond ucted again,
itwould be known that the soil could potentially attract
gnats. We would know not to overwater the plants and
keep them more controlled overall. If we wanted to
change this experiment on another level, we could also
mess around with the timings and the types of plants
used.



	Slide 1

