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Background
Cotton is the most chemically intensive crop worldwide,
about 30 percent of produced crops are damaged due to
herbivores, including the cotton aphid (Deguine et al., 2008).
The harm from pesticides are far and wide, highlighting the
need for an alternative sustainable solution.

Proposed Method
Target Species: Cotton Aphids (Aphis gossypii)
Cotton aphids are polyphagous (i.e., feed on a variety of crops) and use their
stylet (mouth) to penetrate between the epidermal and mesophyll cells that cover the
phloem vascular tissues. This allows aphids to determine plant chemicals and
quality.

Empirical Questions
1. How does the presence of marigold affect the feeding
behavior of A. gossypii?
2. How is the switching frequency of A. gossypii affected by
the presence of marigold?
Cotton aphids (A. gossypii) are widely known agricultural
pests throughout the world that feed on cotton, the largest
revenue earning non-food crop produced. Aphids are a group of
sap-feeding insects that consume nutritional matter from their
host plants through passive sucking of phloem content, causing
crops to be unviable for sell.
Pests, including the cotton aphid are becoming increasingly
resistant to pesticide use. This includes the insecticide,
imidacloprid, a commonly sprayed systematic neurotoxin.
Based on herbivores damage, pesticides remain ineffective,
while continually harming human health and the environment.
The use of pesticides is linked to decreasing biodiversity, soil
degradation, and water contamination (Lackmann et al., 2021).
In addition, they are behavioral endocrine disruptors, which
results in reproductive toxicity among males, increased risk of
cancer, increased cardiovascular disease, diabetes, and
decreased immune function (Aktar et al., 2009).
The use of intercropping, which is mixing non-host plants
within the focal crop creates diversity and the potential to
reduce herbivore abundance and damage. Specifically,
intercropping has been successful in arthropod complexes and
by creating environments unfavorable to pest populations.

The focal crop cotton (Gossyium hisutum).

The alternative host plant, marigold (Tagetes).

Design and Procedure
To study the behavior of aphid electrical penetration graphing (EPG), which
monitors stylet penetration behavior through electrical recording will be used. A.
gossypii will be connected to gold wire and conductive silver glue on their dorsum.
All aphids will be placed on plant leaves and hooked up to amplifier via the gold
wire connection. Probing behavior will be monitored for 72-hours of feeding.
Marigold (Tagetes) will be used to as the alternative host plant.
There will be two conditions, one where the A. gossypii is allowed to move freely
between a cluster of six plants and another where they will be confined to a single
pot. In each treatment there will be one randomly assigned A. gossypii per plant to
start. The plant(s) will have a mesh bag around them ensure no A. gossypii are able
to escape their original assignment. The individual caterpillars in the cluster
treatment will be marked with a dot of fluorescent protein in a color specific to the
plant they started on, allowing for movement to be followed every twelve hours.
The plants that receive pesticides will be sprayed with imidacloprid every week
once germinated, and the others will be sprayed with water to account for any
changes that may be due to spraying.

Materials
Cotton and Marigold seeds will be purchased from a commercial distributor, with
3.5-inch pots, pro-mix soil and OsmocoteTM fertilizer. Cotton aphid eggs will be
required for rearing larvae.

Proposed Results
To decrease herbivory among cotton plants the best method is to
use intercropping with marigold as an alternative host. The use of
marigold repels cotton aphids from the cotton plants by emitting a
strong scent unfavorable to the aphids. This sustainable option
allows for higher viable crop yields, while decreasing pesticide use.
It was predicted that cotton aphids would have low frequencies of
switching behavior when cotton is sprayed with pesticides compared
to when marigold is present and that the cotton aphids placed on
marigold will sample the leaves and reject the plant. Based on these
predictions, the cotton plants will receive higher levels of herbivory
when pesticides are applied than when marigold is present. To assess
the predictions of this proposed study, a 2 Movement (no movement
control, movement) x 2 Host (cotton control, marigold) analysis of
variance for EPG will be used with an effect size estimate for main
effects and interactions with a Bonferroni post-hoc analysis.
Additionally, an independent samples t-tests will be used to
evaluate cluster switching for the movement condition. These data
will be illustrated through a descriptive statistic table and a line
graph for the ANOVA and a box whisker chart for the independent
samples t-test.

Conclusions
The value of this proposed study is to determine the effects of
intercropping on the feeding behavior of A. gossypii and provide a
more effective, sustainable solution for cotton production. With the
use of marigold higher levels of cotton could be produced, by
decreasing herbivory of A. gossypii and allowing for greater
economic gain. This study demonstrates that there are sustainable
options for controlling pests among important agricultural crops, a
highly studied topic in the field of ecology. Future research should
investigate additional alternative host plants that can decrease rates
of herbivory in addition to providing alterative benefits, such as
habitat, or food for threatened species of pollinators.
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