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Description

The study wanted to see if arbuscular mycorrhizal fungi can
change how two phytoplasma strains of aster yellows infect
tobacco plants. Plants of tobacco were experimentally
inoculated with phytoplasma strains of aster yellows and
showed no signs of the disease. However, phytoplasma infection
was found in the inoculated plants by PCR analysis. Healthy
plants' shoot height was improved by mycorrhiza inoculation,
but phytoplasma-infected plants' shoot growth and weight were
unaffected. All plants with mycorrhizal inoculation had slightly
shorter roots, but plants infected with the phytoplasma strain
AY1 had significantly longer total roots. The photosynthetic
activity of tobacco plants infected with the phytoplasma strain
AYSim was improved by AM inoculation, but the net
photosynthesis of tobacco plants infected with the phytoplasma
strain AY1 was decreased. The AM and phytoplasma-infected
plants' transpiration rates and calcium content remained
unaffected. The AM fungus's direct action is hypothesized, as are
the mechanisms underlying these interactions.

Obligate Plant Pathogens

The periwinkle of Madagascar, which belongs to the Dogbane
family, is grown extensively throughout tropical and subtropical
regions of the world. Periwinkle from Madagascar is much more
than just an attractive ornamental flower. This valuable plant
produces the critically important anticancer dimeric alkaloids
vinblastine and vincristine, as well as the antihypertensive
alkaloid ajmalicine, as well as a rich source of antioxidant
terpenoid indole alkaloids. With its potent sedative properties,
the well-known C. roseus is by far the most effective medical
advancement for treating diabetes, various types of cancer and
childhood leukemia. C. roseus is one of the medicinal plant
species that has received the most research due to its significant
pharmaceutical alkaloids. Sadly, periwinkle is a poisonous plant,
and the plant's natural medicinal alkaloids have neurotoxic
effects on humans. In addition, due to its high susceptibility to
phytoplasma and Spiro plasma infection from a variety of crops,
periwinkle is utilized as a model host plant in plant pathology
research to study molecules. As obligate plant pathogens,
Phytoplasmas are wall less prokaryotes in the Molecules class.
They live in phloem and are transmitted naturally by insects,
mostly leafhoppers and plant hoppers. Systemic pathogens

known as phytoplasmas cause economic yield losses in over 700
plant species worldwide. On infected plants, they cause a wide
range of symptoms, from mild yellowing to death. In Malaysia,
Aster yellows phytoplasma, which is linked to the proliferation
of periwinkle, was isolated from periwinkle. Normally
contaminated periwinkles show phyllody, virescence and
expansion and chlorosis side effects. Without a true cell wall,
helical filamentous spiroplasmas are culturable, motile
mollicutes. Spiroplasma citri is an obligate parasite that lives in
the phloem sieve elements of infected plants. It has a wide
range of hosts. In Malaysia, S. citri's lethal yellows disease is the
most destructive periwinkle disease. The most obvious signs of
an infected periwinkle are a rapid decrease in the number and
size of the plant's flowers, a decrease in the size of the leaves,
chlorosis of the tips and margins of the leaves, stunting, and
death.

Integrates the Biological Characteristics

Aster yellow is a disease that affects lettuce, celery, and
carrots, among other vegetable crops. The pathogen is a
phytoplasma that is spread by leafhoppers, particularly
Macrosteles quadrilineatus and an aster leafhopper. According
to Hoy et al.,, evidence suggests that the aster leafhopper
migrates during the spring from Gulf Coast states to vegetable
production areas in Ohio. It is thought that phytoplasma-
infected migrants were the first to spread the disease in Ohio.
The pathogen is spread by locally produced leafhoppers, which
are either the offspring of migrants or those that develop from
overwintering eggs. According to trajectory analysis performed
at various altitudes and based on wind speed and direction, an
area that includes Louisiana, Arkansas, Texas, and Oklahoma is a
common source region for aster leathoppers in Ohio and the
northern Great Plains. Ohio's lettuce crops, which are most
susceptible to loss, have a value of approximately $4.7 million.
During severe epidemics, we have observed close to 100%
disease incidence in commercial lettuce fields. However, the
disease occasionally causes problems for vegetable growers.
Even though Ohio vegetable crops are infested with aster
leafhoppers every year, aster yellows are rarely or never seen.
Growers have employed one of two strategies to combat the
disease: (1) frequently spraying crops with insecticides to kill the
disease's vectors despite evidence of the disease; 2) Only after
the disease has spread can crops be treated with insecticides.
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The primary system is exorbitant in both financial and natural
terms, calling for regular insect poison use on occasion when it
gives basically no advantage. Due to the fact that epidemics are
already well under way and difficult to stop when symptoms
appear, the second strategy puts a significant risk of yield loss
and encourages the use of a lot of insecticides when they offer
little benefit. Understanding the disease's epidemiology in
vegetable production areas, where both susceptible and no
susceptible crops are grown, is essential for improving disease
management. The aster leafhopper is polyphagia and consumes
many different kinds of plants. When they move between
plants, inoculative leafhoppers infect susceptible crops both
within a field and between fields. Aster leafhoppers have been
observed to engage in both local flight during the day, primarily
by males, and possibly longer range flight at dusk. PCR can be
used to monitor the immigrant leafhoppers' infection status. As
a result, estimates of the disease status of the leafhopper
population can be used as a basis for decisions regarding
therapeutic and preventative control measures. A fundamental
question for aster yellows control and pest management in
general is how to combine and use control measures in both
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space and time. The ultimate objectives of this study are to
compare and evaluate aster yellows production area-wide and
season-long control strategies, including (1) controlling
leafhopper populations with insecticides only in plantings that
are strategically important; (2) cultural controls like rouging and
sanitation after harvest; and, thirdly, the arrangement of crops
that are susceptible and those that are not. We hypothesize that
we can more effectively reduce yield loss than with either of the
aforementioned approaches by altering the spatial arrangement
of vegetable crops and the location and timing of vector
controls. Using an object-oriented approach, we built a
simulation model that explicitly integrates the biological
characteristics of aster yellows and leafhopper aster, crops in a
variety of production areas, and pest management methods. In
this paper, we have utilized the reenactment model to acquire
experiences into occasional scourges both inside a field and
among fields. In order to gain insight into control options like
different spatial arrangements of host and non-host crops and
insecticidal control of the leafhopper vectors, we describe the
model, conduct sensitivity analyses of important rates in the
model, and run simulations.
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